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ECONOMIC POTENTIALS
of Irrigated and Dryland Farming
in Central South Dakota
REX

D. HELFINSTINE1

Introduction
There is need to determine the relative profitability of an improved
dryland farming system and an irrigated farming system for central South
Dakota. This is because Oahe Dam, now being constructed across the Mis
souri River near Pierre, South Dakota, and scheduled for completion by
1961-62, will store large quantities of water that will be available for irrigat
ing parts of central South Dakota.
This is a high-risk area, so far as from irrigation can only be esti
crop production is concerned, be mated on the basis of experience
cause of the variations in and the from other irrigated areas. Figures
low level of rainfall. Irrigation could used in the analysis on operation
be a means of stabilizing and in and maintenance charges, construc
creasing production and income of tion, and costs of grading land are
farms in the area. However, farmers estimates furnished by the Bureau
in the area and other interested per of Reclamation, and are subject to
sons want to know what opportuni revision.
Farming, as presently organized
ties there would be under irrigation
farming as compared with im in the Oahe area, generally consists
proved systems of dryland farming, of cattle ranching, grain farming, or
and what systems would be more some combination of the two. Cattle
profitable under each.
1Agricultural Economist, Production Economics Re
Branch, ARS, USDA.
This study attempts to answer search
This is a cooperative project of the South Dakota
these questions, but the answers Agricultural Experiment Station, Project 198, and the
Production Economics Research Branch, Agricultural
should be considered preliminary Rese.irch Service, U. S. Department of Agriculture.
Acknowledgement is given the Agronomy Depart
only as drainability and final deter ment
for estimates of crop yields, the Animal Hus
bandry Department for livestock estimates, the Agricul
mination of irrigability of parts of tural
Economics Department, and the Production Ec
the area have not been established. onomics Research Branch, ARS, USDA, for valuable
suggestions on the entire study.
In addition, as irrigation is not in
The time, experience, an.d knowledge contributed by
the many farmers interviewed during the surveys of
use in the area at present, returns the Oahe Area are especially appreciated.
3
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ranching tends to predominate to compared by means of farm budgets
ward the west around Miller, while for three typical sizes of farms.2 In
spring wheat farming is concen formation from an economic survey
trated around Aberdeen. Should ir made in 1950 of a sample of farms in
rigation become available in the the Oahe area indicated that the
area, cattle ranching and dryland 320-acre, 480-acre, and 800-acre
farming would continue on the non sizes were typical for dryland farms.
irrigable lands interspersed among Preliminary results of land classi
the irrigable lands. Th_us most farms fication of the area by the Bureau of
would combine both dryland and Reclamation indicated that 63.7 per
cent of the land was irrigable, and
irrigation farming.
The objective of the study on that this irrigable land was scattered
which this report is based was to ap throughout the area. Accordingly,
praise the opportunities typical it was assumed that the irrigated
farmers might expect under irriga farms would be combination dry
tion farming and to compare these land and irrigated units containing
with the opportunities available on the average about 64 percent ir
under improved dryland farming. rigated land. Except for the 800- .
The comparison includes income, acre size, the same sizes were as
capital investment, equipment, and sumed to carry over to irrigation
labor requirements. Irrigation farm farming. The typical 800-acre farm
ing and improved dryland farming would have 438 acres of irrigable
are also compared with respect to land, but Reclamation law limits
year-to-year fluctuations in produc delivery of irrigation water to 160
tion and income. Problems in chang acres under one ownership, or 320
ing from dryland to irrigation farm acres to a husband-wife ownership.
ing are discussed. The comparison is Thus, 118 acres of irrigable land on
made with improved rather than a typical 800-acre farm would have
present dryland farming because ir to be sold, leaving a 682-acre farm.
rigation is not expected to be avail Farm plans also were made for a
able for some years and in that time 160-acre irrigated farm. It is true
dryland farming could be improved. · that individual farm situations
would vary from these averages,
Procedure Used
but these average situations are
The prospective opportunities in illustrative.
dryland and irrigated farming for
2See appendix, page 51 for a more detailed description
the Oahe area were studied and
of the procedure followed,

Present Agriculture
The Oahe irrigation area is located in central South Dakota on the
west side of the James River, between Aberdeen and a point somewhat
south of Huron. It includes the western part of Beadle and Spink Counties
and parts of Edmunds, Faulk, Hand, Brown, Jerauld, and Sanborn
Counties ( see map on cover). However, the location of irrigable land is
still being studied and revised.
Soils 3
The surface of the James Basin is
a gently undulating glacial plain.
Areas of sandy and gravelly out
wash are localized along the James
River in the central and northern
parts of the basin, while the lake
bed of glacial Lake Dakota occurs
at its northern end. Glacial till com
prises the bulk of the soil parent
materials. The soils of the James
Basin reflect in texture the parent
materials described. The glacial
till gives rise to loamy soils, the
lake bed materials form silty and in
places clayey soils, outwash is the
parent material of sandy and grav
elly soils, and the alluvial areas of
the stream bottoms range in texture
from sand to clay. Under dryland
conditions nitrogen fertilizers have
given moderate yield responses, ex
cept when the rotation included
legumes. It is expected that under
irrigated conditions nitrogen fertili
zers will give good yield response.
The topography of the area varies
greatly from the very flat areas of
the bottomland along the James
River to the broken hills near
Alpena and Wessington Springs.
The cost of grading the land for ir
rigation purposes is estimated by
the Bureau of Reclamation to aver
age $50 per acre. Nearly half of the
area is not suitable for irrigation be-

cause of the high costs of grading,
the shallow topsoil, lack of draina
bility, or other factors. In most in
stances the topsoil is not deep, be
cause this semiarid region is not
conducive to deep soil formation.
Land in the area is presently
( 1954) being classified by the
Bureau of Reclamation according to
its suitability for irrigation ( table
I). The principal factors considTable 1. Land Classification of Oahe Area
for Irrigation*
Classt

1
2
3
4
5
6

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------(nonarable) ------------------�----- ·

Amount
(Percent)

9.6
21.0
26.1
7.0
4.2
32.1

· (Acres)

Total, all classes ____________________ 1,122,869

(Percent)

Total arable:j: -------------------------

63.7

*Derived from information supplied by Bureau of
Reclamation, Huron office.
tRepresent "arable" classes rather than irrigibility.
Final classification as to irrigibility awaits further
study as to drainability.
t[ncludes classes 1, 2, 3, and 4.

ered · in ._the rating include texture,
depth-ai;id alkalinity of surface soil,
topography, and drainage. 4
�lass_l lands may range in texture
from sandy loam to a silt or clay
loam. The surface soil must be a
3This section on soils was written by Dr. Fred Westin,
Agronomy Department, South Dakota Agricultural
Experiment Station.
4Land Classification Standards, Region 6, Bureau of Re�
Jamation, August 15, 1949.
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minimum of 36 inches in depth, of
fine sandy loam or heavier texture,
and it must be at least 60 inches to
any impervious substrata. Total
salts must not exceed 0.2 percent,
unless good leaching and drainage
exist. The slope should range be
tween 0.15 and 2 percent. There
should be a 400-foot minimum
length of irrigation run. Only light
surface grading ( 0 to 175 cubic
yards per acre) should be required,
and no drainage should be neces
sary.
Class 2 lands may vary from
loamy sands to very permeable clays
in texture. The surface soil should
be a minimum of 24 inches in depth
of fine sandy loam or heavier, or a
minimum of 30 inches of loamy
sand. The depth to any impervious
substrata should be at least 48
inches. Total salts should not ex
ceed 0.4 percent, unless good leach
ing and drainage exist. The slope
may range from 0.0 percent to 0.14

percent, or 2 to 5 percent. The mini
mum length of irrigation run
should be 300 feet. Only medium
surface grading ( 175 to 350 cubic
yards per acre) should be required.
Slight drainage problems may exist
but they can be improved at rela
tively low cost.
Class 3 lands may vary in texture
from loamy sands to permeable
clays. The surface soil, of sandy
loam or heavier, must be at least 18
inches in depth; and it must be at
least 42 inches to any impervious
substrata. Total salts may not ex
ceed 0.6 percent, unless good leach
ing and drainage are pr�sent. The
slope may vary between 5 and 8 per�
cent. The minimum length of irriga
tion run should be 150 feet. Heavy
surface grading ( 350 to 650 cubic
yards per acre) may be required. A
drainage problem may exist, but
improvement is feasible.
Class 4 lands are arable within
certain limitations. They include

Land grading for irrigation is estimated to cost from $38 to $65 an acre ( $50 average).
Grading required varies with the class of land.
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lands which special economic and
engineering studies have shown to
be capable of feasible restricted use
under irrigation.
Climate
The climate of the Oahe area is
typical of the Northern Great
Plains-long cold winters, short but
warm summers, frequent strong

J

winds, and limited rainfall. Rainfall
varies widely from year to year.
For example, at Huron during the
period 1882-1953, total annual pre
cipitation varied from a low of 9.7
inches in 1952 to a high of 30.1
inches in 1914 ( table 2). As an aver
age for the 71-year period at Huron,
68 percent of the precipitation fell

Table 2. Precipitation and Length of Growing Season, Huron, South Dakota, 1882-1954*
Year

1954
1953
1952
1951
1950
1949
1948
1947
1946
1945
1944
1943
1942
1941
1940
1939
1938
1937
1936
1935
1934
1933
1932
1931
1930
1929
1928
1927
1926
1925
1924
1923
1922
1921
1920
1919
1918

Annual
Precipi
tation

Apr. 1Aug. 31
Precip.

Length of
Growing
Season

(inches)

(inches)

(days)

13.3
20.4
9.7
24.2
17.0
16.2
20.4
19.2
23.3
17.7
26.4
18.2
25.8
17.0
13.4
13.8
20.0
15.6
12.6
19.2
10.7
12.5
13.4
12.7
21.5
17.5
18.1
21.1
16.6
10.1
22.8
18.0
15.2
20.8
28.0
23.0
24.0

8.4
14.0
5.9
17.7
8.7
9.0
14.7
10.2
8.3
12.7
19.9
12.6
17.1
9.2
8.4
10.3
14.0
9.5
8.3
15.5
6.8
8.2
9.2
6.4
12.7
9.2
13.4
15.8
9.7
7.9
16.9
14.3
7.8
12.7
21.2
17.1
17.3

136
148
146
140
129
143
156
116
153
144
157
154
166
189
165
161
197
187
167
164
147
165
168
163
133
158
151
170
153
137
128
172
173
151
155
169
141

Year

1917
1916
1915
1914
1913
1912
19ll
1910
1909
1908
1907
1906
1905
1904
1903
1902
1901
1900
1899
1898
1897
1896
1895
1894
1893
1892
1891
1890
1889
1888
1887
1886
1885
1884
1883
1882
Average

Annual
Precipi
tation

Apr. 1Aug. 31
Precip.

Length of
Growing
Season

(inches)

(inches)

(days)

18.0
22.7
20.7
30.1
17.9
16.8
18.0
10.2
19.1
28.7
15.0
25.4
28.9
20.4
13.8
16.4
22.0
24.7
13.7
15.6
22.7
26.1
17.1
13.6
16.9
25.2
20.2
14.7
20.2
17.0
25.5
20.2
25.8
20.8
23.2
28.1
19.3

11.8
15.8
14.0
22.6
13.6
14.0
11.4
6.4
10.2
19.4
·11.0
15.6
23.9
17.0
8.5
10.8
12.2
19.0
9.9
11.9
13.3
17.1
10.9
6.3
11.8
19.0
14.4
11.5
11.7
13.5
20.2
14.2
20.1
15.1
17.9
21.9
13.2

155
135
143
·155
148
149
169
122
137
148
131
151
156
147
126
83
129
152
138
138
132
151
120
121
114
130
99
121
156
119
143
119
89
148
121
122
145

"U. S. Climatological Data, Weather Bureau, South Dakota. Definition of growing season not uniform throughout
period. Generally means period having minimum temperatures above 32 ° F. For more complete explanation see
Ray F. Pengra and M. D. Magnuson, "Likelihood of Damaging Low Temperatures During the Growing Season,"
S. Dak. Agr. Exp. Sta Bul. 441, August 1954.
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d u r i n g the period April 1 to
August 31.
Crop yields under dryland condi
tions have tended to vary with the
amount of rainfall, because the aver
age amount of rainfall is on the bor
derline for normal crop require
ments. Thus, the average yield per
planted acre of spring wheat ( other
than durum) in Beadle County,
1926 to 1953, has been 8.5 bushels,
varying from no yield in 1934 to 19.l
bushels in 1945 ( table 3) . The co
efficient of variation of wheat yields
in Beadle County was 61 percent for
1926-48. 5 This compares with a coTable 3. Yields of Grains per Planted Acre
Nonirrigated, Beadle County, South
Dakota, 1926- 1953
Year

1 926
1 927
'1928
1 929
1 930
1 93 1
1 932
1 933
1 934
1 935
1 936
1 937
1 938
1 939
1 940
1 94 1
1 942
1 943
1 944
1 945
1 946
1 947
1 948
1 949
1 950
1 95 1
1 952
1 953
Mean

Wheat*

Oats

(bu.)

(bu.)

3.0
1 4.3
6.3
10.1
1 1.7
3 .4
9.0
0. 1
0
8.2
0. 1
3.8
8.3
5. 1
7.3
9.6
1 2.0
5.3
9.9
1 9. 1
1 1 .8
1 5.4
1 3.8
8.2
1 1.4
15.8
5.7
8.3
8.5

3 .3
26.7
17.5
18.9
23.5
2.2
1 6.5
0.1
0
15.4
0
8.9
16.4
1 1 .8
10.9
1 6.8
37.2
18.7
25.6
40.3
23.5
27.7
32.9
17.3
1 9 .5
40.2
15.2
22.4
18.2

Source: U. S. Crop Reporting Service.
"Spring wheat, not including durum.

Corn
(bu.)

1 4.6
27.0
10.5
1 8.0
1 3 .5
.5
4.7
1 .7
.1
6.3
.8
2. 1
6.2
4.2
4.,1

.5
24.2
1 2.7
29.4
20.0
23.3
1 3.0
37.8
12.0
2 1 .6
2 1 .8
1 8. 1
27.0
13.4

efficient of 31 percent for Cass
County, North Dakota ( Red River
Valley) and thus indicates a rela
tively high-risk area. Yields of corn
averaged 13.4 bushels per acre for
the same period, ranging from a low
of 0.1 bushel per acre in 1934 to a
high of 37.8 bushels in 1948 ( table
3) . The coefficient of variation was
91 percent contrasted with a coeffi
cient of 15 percent in Cedar County,
Iowa, in the central Corn Belt.
The length of growing season at
Huron from 1882 through 1954
averaged 145 days, ranging from 83
days in 1902 to 197 days in 1938
( table 2) . This is the period be
tween the last killing frost in spring
and the first killing frost in fall. At
Redfield the growing season aver
aged 140 days, and at Aberdeen,
139 days. A growing season of this
length is near the minimum for pro
fitable corn growing. In fact, the
area is outside the commercial com
growing area, both because of the
short growing season with frequent
soft-corn years, and the undepend
ability of the rainfall with com fail
ure in years of short rainfall.
Transportation and Markets
The Oahe area is served by two
transcontinental railroads, t h r e e
east-west all-weather highways, and
two north-south highways. Most
farm products are transported to
market by motor truck
Market outlets for the Oahe area
are limited because of its distance
5 Barber, E. L., "Variability of Wheat Yields by Counties
in the U. S. , " U. S. Department of Agriculture, Bureau
of Agricultural Economics, September 1951, p. 60.
{Processed.) The coefficient of variation describes the
extent of fluctuation or variability. In this instance it
shows the percentage range on each side of the aver
age within which two-thirds of the wheat yields oc
curred.
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from the large consuming centers
of the East and West. This would
appear to restrict the production of
fluid milk, vegetables, and other
similar products.
Present Farming
The chief crops grown in the
Oahe area are wheat, corn, and oats.
Minor crops are barley, rye, and al
falfa. Large areas of land poorly
suited for cultivation are also used
for native pasture and wild hay
( table 4 ) .
Production of feeder cattle is the
principal livestock enterprise, al
though some farmers feed out cattle
particularly in years when crops are
good. Production of sheep and hogs
is also important on some farms, but
neither poultry nor dairy cattle as
sume much importance.
The average size of farm in the
Oahe area was 534 acres in 1950, as
computed from the Census of Agri
culture. The average size was 552
acres for the farms included in the
1950 economic survey, and the size
ranged from 120 to 1,680 acres. A
frequency distribution of the farms
indicates a modal size of 400 to 559
acres, but there were also many
farms of 240 to 399 acres and of 560
to 719 acres ( table 5 ) .
Most farms in this area originally
contained 160 acres, the maximum
entry under the original Home
stead Law. It soon became apparent
to early settlers that a much larger
farm was necessary to provide an
adequate level of living, especially
in poor crop years. A marked trend
toward larger size is evident since
the droughts of the 1930's ( table 6 ) .

Table 4. Land Use, Oahe Area, South Dakota,
1949
Item

Average per
Farm,
1950 Census*

Average per
Farm,
1950 Surveyt

(acres)

(acres)

All corn ______________________
Corn for grain ____________
Other spring wheat ____
Oats -----------------------------Barley -------------------------Rye -----------------------------Alfalfa -------------------------Wild hay ____________________
Native pasture ____________
Summer fallow __________
Cropland harvested ____
Total __ __ ________ __________

73
45
1 32
54
25
9
9
43
______
10
364
534

86

1 26
60
25
12
10
65
108
13
360
552

*Derived from 1950 U. S. Census data for townships
included i n the Oahe Area.
tUnpublished data in files of Agricultural Economics
Department, South Dakota Agricultural Experiment
Station, from a tabulation of 1 16 "Machinery and
Buildings Requirements" schedules, obtained i n an
area sample survey.

Table 5. Frequency Distribution by Size of
Farms in 1950 Survey of Oahe Area,
South Dakota
Size Groups

Farms in Group
11umber

acres

8
26
32
22
11
9
2
1
1
1
1
114

80- 239
240- 399
400- 559
560- 719
720- 879
880-1039
1040- 1 1 99
1 200-1359
1 360-1519
1 520-1679
1 680- 1840
Total

Source: Unpublished material in files of Agricultural
Economics Department, South Dakota State College.

Table 6. Trend in Farm Size, Selected Counties
in Central South Dakota
Year

1890
1900
1910
1920
1930
1940
·1950

Beadle
County

Hand
County

acres

212
590
42 1
411
368
4 15
462

Source: Census of Agriculture,
Commerce.

acres

24 1
670
522
578
522
642
757

u. s.

Spink
County
acres

282
559
487
461
460
516
558

Department of

Production Requirements

The input-output data presented in this section are used in the budget
analysis that follows.
Crops
Spring wheat has long been the principal crop raised in the Oahe area
under dryland farming. Wheat is better adapted to the soils and climate
than most other crops and no other crop can compete economically with
it as a cash crop.
Spring wheat is generally grown would result in an average yield of
following either a cultivated crop 15 bushels per acre of wheat ( table
( usually corn) or another small 7) . This yield and the associated
grain ( oats, barley, or wheat) . In practices were assumed in the budg
following small grain with wheat, etary analysis, except for the cash
the usual sequence of crop opera- grain budgets.
tions is to plow, disk, harrow
It is likely that wheat will con
( twice) , seed ( rn bushels per acre) , tinue to be an important crop under
swath, and combine. In following a irrigated farming. Irrigation prob
row crop with wheat this sequence ably will increase wheat yields over
is modified to disk, harrow, seed, those obtained under dryland farm
swath, and combine. The land is ing, but the extent of increase will
prepared and the crop seeded as vary each year with rainfall and
early in the spring as the land can other factors. The number of appli
be worked, usually in early April. cations and quantity of water ap
Early seeding generally results in plied will also vary with the sea
higher yields because of cooler sonal rainfall. Usually it will not be
weather and better moisture condi- necessary to irrigate to germinate
tions than in the case of late seed- the seed, but a June irrigation may
ings. The harvest season usually oc- become common practice. From ex
curs in July. More effective chemical perience in established irrigation
weed-control methods have been projects it seems unlikely that irriga
developed and spraying for weeds tion will change the method of
is increasing.
wheat growing, but additional opThe 28-year average yield of erations-land leveling, ditching,
wheat in Beadle County was 8.5 and irrigating-will be n e e d e d .
bushels ( table 3) . The average yield Leveling of land will be part of the
in the 10 years, 1944-53, was 11.9 preparation of seed beds. Border ir
bushels. Cropping systems in the rigation, in which low ridges are
area generally now include about thrown up parallel to the slope so
one-tenth legumes, but farmers com- that water turned in at the high side
manly do not use fertilizer on dry- will spread out and flow to the lower
land wheat. It is estimated that the side, is the usual method unless it
use of a rotation that includes one- is necessary to contour. Rates of
tenth legumes and the application seeding wheat are not likely to
of 100 pounds of 16-20-0 fertilizer change under irrigation, but the use
10
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of fertilizer probably would be
come a common practice. Yields of
wheat that could be expected under
irrigation with rotations including
one-third legumes and with appli
cation of 100 pounds of superphos
phate fertilizer were estimated at
24 bushels per acre ( table 7) .
Other small grains such as oats,
barley, rye, or flax when grown
under irrigation would be handled
like wheat. The estimated effects of
fertilizer, legumes, and irrigation
upon yields of these crops are also
shown ( table 7) .
A comparison of the inputs and
outputs for small grains under dry-

11

land and irrigated conditions fol
lows :
Units

Labor
Man hrs.
requirements ---- per A.
Tr. hrs.
Tractor
requirements ---- per A.
Bu.
Wheat
yields ---- ------------ per A.
Bu.
Barley
yields ------------------ per A.

Dryland

Irrigated

1 .66

7.70

1 . 49

4.55

15

24

23

34

The production of corn is second
in importance in the area. It is not
as well adapted as wheat to the area
because the short growing season
creates a frost hazard and the possi
bility of "soft corn." However, the
newer hybrid varieties developed

Table 7. Estimated Average Yields of Crops Used for Budget Analysis in Central South Dakota
Crop

No Legume in
Rotation
No Fert.
Fert.*

Dryland
Wheat bu. -------------------- 10
Oats bu. ---------------------- 2 1
Barley bu. -------------------- 1 4
Corn bu. ---------------------- 1 1
Alfalfa hay ton ____________
Alfa., pasture AUM ---Wild hay ton -----------.6
Range past. AUM ________
.81
Crop

Irrigated
Wheat bu. -------------------Oats bu. ---------------------Barley bu. -------------------Corn bu. ---------------------Corn (3s &
3st land) bu. ---------Alfalfa ton -----------------Pasture AUM -------------Potatoes§ bu. -------------Sugar beets§ ton --·------

14
27
23
15

N o Legumes in
Rotation
No Fert.
Fert.t

1 / 1 0 Legumes in
Rotation
Fert.*
No Fert.

11
22
14
12
1 .2
2.4

15
28
23
16
1 .4
2.8

\,,) Legumes in
Rotation
No Fert.
Fert.t

\,,) Legumes in
Rotation
Fert.*
No Fert.

16
29
22
19
1 .4
2.8

17
33
27
20
1 .6
3.2

7'.i Legumes in
Rotation
No Fert.
Fert.t

12
24
18
28

18
34
26
42

20
36
26
38

24
45
34
47

22
38
32
39

26
45
39
48

21

32

29
2.7
5.4
160
9.3

36
3.5
7.0
223
12.0

2.4
4.8
1 87
1 1.1

3.4
6.8
24 1
1 2.0

1 16
6.5

1 78
9.3

Source: Estimated by Committee of A gronomists, South Dakota A gricultural Experiment Station, for average soils.
Yields on dryland crops represent average on all cropland now farmed. Yields on irrigated crops represent
average of all irrigable land in classes l , 2 , 3, and 5 except potatoes and sugar beets on classes 1 and 2
only. Distribution of land by class is shown in table 1.
*Fertilized with JOO lbs. 16-20-0 per acre annually.
tFcrtilized with 200 lbs. 16-20-0 per acre annually.
+Fertilized with J OO lbs. 0-43-0 per acre annually.
§Not grown on Class 3s or 3st land.
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for these short seasons have reduced
this hazard somewhat. Corn is some
times produced as a cash crop, but
a more important use is feed in the
form of grain and roughage for cat
tle and hogs. In this area corn is
usually surface planted following a
crop of small grain. The usual opera
tions performed in growing corn
for grain are plow, harrow ( three
times) , plant, c u 1 t i v a t e ( three
times ) , and pick. Damage from the
corn borer has increased in recent
years. Seven percent of the farmers
interviewed in 1950 sprayed for this
insect. Ground to be planted to corn
usually is prepared in May, after
farmers have completed their seed
ings of small grain on other fields.
Corn is planted between May 10
and May 25.
The average yield of corn in
Beadle County was 13.4 bushels per
acre in 1926-53, which included a
severe period of drought during the
1930's ( table 3) . The average yield
from 1944 through 1953 was 22.4
bushels an acre. Farmers generally
do not use fertilizer on corn at pres
ent, but they do keep about 10 per
cent of the land in legumes. It is
estimated that under usual dryland
farming conditions, with 10 percent
legumes in rotation and 100 pounds
annually of 16-20-0 fertilizer per
acre, average corn yields will be
about 16 bushels per acre ( table 7) .
Corn is likely to continue as an
important c r o p under irrigation
farming. Available information in
dicates t h a t irrigation increases
yields of corn more than it does
yields of wheat. With corn the sea
son of greatest growth is July and
August, a period when rainfall is

not dependable. In trials at the Red
field Development Farm the yield
of corn hybrids has averaged 76
bushels per acre for 1949-53 ( table_
8) . Soils and management on this
farm were considerably better than
could be expected under average
farm conditions. However, prac
tices varied widely, including vari
ous amounts of fertilizer, irrigation
water, and care. Yields of corn on
the Belle Fourche, the Lower Yel
lowstone, and the North Platte Irri
gation Projects have averaged 23,
28, and 24 bushels per acre respec
tively for 1926-53 ( table 8) . These
projects were first irrigated in 1908
or 1909. None of them is as well
adapted to corn as central South Da
kota. Under farm conditions in cen
tral South Dakota and in a rotation
t h a t included one-third legumes
and use of fertilizer, it is estimated
that irrigated hybrid corn would
yield 47 bushels an acre ( table 7) .
In addition to the usual dryland op
erations there would be land level
ing and application of irrigation
water. Corn is usually irrigated by
running the water in furrows be
tween the rows. Most of the irriga
tion would be done in July and
August.
Alfalfa grown for hay under dry
land conditions is increasing in im
portance in the Oahe area. It has a
high nutrient value and it yields
more nutrients per acre on the aver
age than does corn. It should have
even greater importance under irri
gation because of the high yields
obtainable and the need for high
quality roughage in stepped-up live
stock operations. The usual practice
under dryland conditions is to seed
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alfalfa in the spring either alone or
with a small-grain nurse crop seed
ed at half the usual rate. Ground
preparation is similar to that for
small grain-plow or disk depend
ing upon the previous crop, harrow,
and seed. Usually the ground is
rolled or packed after seeding. It is
likely that the same general prac
tices would be followed in seeding
alfalfa under irrigated conditions,
but the prospects of getting a stand
would be more certain because wa
ter could be applied as needed. The
availability of water might open up
the possibility of fall seeding.
The usual practice in putting up
alfalfa hay has been to mow, rake,
and then stack it in the field with a
tractor-mounted hydraulic stacker,
haul to the barn loose, or bale. Since
one-man automatic balers were in
troduced, more hay is baled. Except
for longer curing, haying methods
will change very little because of
the introduction of irrigation. Pro
spective average yields of alfalfa
under dryland conditions are esti
mated at 1.4 tons with fertilizer

( table 7) . Irrigation is expected to
boost this to 3.4 tons with fertilizer
( table 7) .
Rotation pasture under dryland
conditions has been used mainly by
a few farmers who needed a good
summer pasture, such as Sudan
grass or alfalfa for hogs or dairy cat
tle. Under irrigation, rotation pas
tures should increase in importance,
chiefly because of the high yields
obtainable. Gains may be put on
cattle grazed on good irrigated pas
ture at relatively low cost and low
labor requirements. Some farmers
in the Lower Yellowstone Irrigation
Project reported that they made
more money from their irrigated
pastures than from any other crop.
Usually, an irrigated pasture is
seeded in the spring on a well pre
pared and firm seedbed either alone
or with a one-half seeding of small
grain, and irrigated whenever the
soil becomes dry. The mixture of
seed used varies widely, but a favor
ite one for the Lower Yellowstone
Project of eastern Montana and
western North Dakota consisted of

Table 8. Irrigated Yields Under Experimental Conditions and on Other Irrigation Proj ects
Redfield*
Development
Farm
1949-53 Av.

Wheat bu. ________________________ 2 2 . 1
Oats, bu . -----------------------·-··· 5 8 .0
Barley bu. -------------------------- 3 8 . 6
Corn b u . ---------------------······· 7 5 .5 t
4 .92 §
Alfalfa ton --------------------····
Sugar beets ton ------------------ 1 8 .9 II
Potatoes, bu . --··----------------- 3 8 2 . 0 #

Belle Fourche
Irrigation
Proj ectt
1926-53 Av.

17.1
3 1 .5
2 6.4
2 3 .4
1 .7 2
1 0 .2
1 04.3 * *

Lower Yellowstone
Irrigation
Proj ectt
1926-53 Av.

North Platte
Irrigation
Projectt
1926-53 Av.

2 3 .7
40.9
3 0 .9
28.5
2 .0 4
1 1 .5
1 2 1 .0 * *

1 4.5
29.0
29.8
24.1
1 .9 0
1 3 .0
175.4

*South Dakota Agricultural Experiment Station, " Irrigation Research i n the James River Basin," Circular 107 '
June 1954; and unpublished material in files of Experiment Station.
tBureau of Reclamation, "Crop Summary and Related Data," Federal Reclamation Projects ' 1912-53 ' some dryland
yields within the projects apparently included.
tAverage for period 1950-53.
§Without phosphate fertilizer; 1950-53 average.
!1 1951-54 average.
#1950-54 average.
o 1932- 53 average.
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equal parts by weight of red clover,
alsike, timothy, and brome. Another
seed mixture used was 2 pounds al
falfa, 2 pounds ladino, 2 pounds
alsike, 4 pounds fescue, 8 pounds
brome, and 2 pounds timothy. The
mixture used in the analysis that fol
lows was 5 pounds brome grass and
10 pounds alfalfa.
Higher production may be ob
tained from irrigated pastures if
they are alternately grazed. Thus, it
is recommended that the pasture be
fenced into at least three enclosures.
It is especially important to remove
livestock from the pasture during
and following irrigation in order to
prevent damage from tramping. It
is estimated that under average con
ditions irrigated pasture s h o u 1 d
yield 7.0 animal-unit months of pas
ture when fertilized. Assuming a 5month grazing season, this means
that approximately one and one
third mature animals ( cows or
steers ) can be grazed on an acre of
fertilized pasture for the season. As
pasture growth is not uniform
throughout the season, actual utili
zation under farm conditions may
average 60 to 80 percent of produc
tion.
Potatoes may be grown under ir
rigation in this area, as indicated by
the experiments on the Redfield De
velopment Farm. Potatoes grown
on irrigated plots on this farm have
averaged 382 bushels per acre for
1950-54 ( table 8 ) . It was reported
that only a small amount of scab was
noticed on these plots, but further
research is needed to determine
whether scab, ringrot, and other
diseases would become serious
problems under continued produc-

tion with irrigation. Potatoes grown
on the Belle Fourche, the Lower
Yellowstone, and the North Platte
Irrigation Projects have averaged
104, 121, and 175 bushels per acre
respectively for the period 1932-53
( table 8) . For purposes of this
study it was estimated that potatoes
would yield an average of 223 bush
els an acre, when grown in a rota
tion including one-third legumes
and with 100 pounds of 0-43-0 ferti
lizer per acre ( table 7 ) . Potatoes
would follow the legume crop in the
rotation. It is assumed that potatoes
would not be grown on classes SS
and SST land. The economic feasi
bility of growing potatoes under ir
rigation from the individual farm
er's viewpoint would depend upon
the relative profitability of potatoes
and other crops in the area.
Sugar beets may also be adapted
to growing under irrigation, accord
ing to results at the Redfield Devel
opment Farm. There sugar beets
averaged 18.9 tons per acre for 195154. Yields on the Belle Fourche,
the Lower Yellowstone, and the
North Platte Irrigation Projects
averaged 10, 12, and 13 tons per
acre respectively for 1926-53 ( table
8) . For purposes of the present
analysis, an average yield of 12.0
tons per acre is assumed when the
beets are grown in rotations that
include one-third legumes and the
beets are fertilized. Because beets
require fertile soils, they probably
could not be grown profitably on
classes SS and SST land, which are
low in fertility.
The usual sequence of operations
in growing sugar beets under irriga
tion are : plow, disk ( twice ) , har-
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row ( three times ) , level ( twice ) ,
plant, thin by hand, hoe by hand,
cultivate ( four times ) , i r r i g a t e
( three to five times ) , and machine
harvest. Thinning and hoeing are
rapidly becoming mechanized.
If farmers in the Oahe area wish
to produce sugar beets when and if
irrigation becomes available, they
will need to obtain a share of the
quota allocated by the Secretary of
Agriculture to domestic sugar beet
producers under the Sugar Act of
1948, as amended. Under this act
growers who comply with produc
tion quotas and specified minimum
wage standards are eligible for sug
ar payments from the government.
Payments are financed by a tax col
lected from the sugar companies.
The cropping system selected for
use in the dryland budgets includes
corn, 30 percent; wheat, 28 percent
( assumed to be the acreage allot
ment ) ; barley, 32 percent; and alfal
fa, 10 percent. Fertilizer would be
used on all crops ( 100 pounds per
acre annually of 16-20-0 on all crops
except alfalfa, which would be
treated with 100 pounds per acre
annually of 0-43-0 ) . Alfalfa stands
would be kept for 3 years before
being plowed up.
Budgets for the partly irrigated
farms include corn, 30 percent;
wheat, 60 percent; and alfalfa, 10
percent on the dryland portion of
the farm. They have an irrigated ro
tation of corn, one-half; wheat, one
sixth; and alfalfa hay or pasture,
one-third. Sugar beets or potatoes,
when included in the irrigated rota
tion, would substitute for part of the
corn but would not be grown on
classes 3S and 3ST lands.
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Livestock
The raising of feeder cattle for
sale or fattening has been the chief
livestock enterprise in the Oahe
area, particularly in the western
part. The usual practice is to run the
cow herd on fenced native pasture
in the summer and fall ( May to
September ) and after harvest to
turn them into grain stubble fields
and corn fields to glean unharvested
grain and waste rough feed until it
is consumed or covered by heavy
snow. Then the cattle are brought to
the barn lots ( usually in January )
where they are fed native hay and
corn fodder or corn silage. At least
rn tons of native hay or its equiva
lent are considered necessary to
carry each mature animal through
the winter. Little or no grain is fed
to the cows or calves, but the herd
bull is usually fed grain ( about 600
pounds per year ) . The herd bull is
generally kept separate from the
cow herd until the June to July
breeding season. Feeder cattle may
be sold either as calves or as year
lings in the fall after the pasture be
gins to get short. If grain is avail
able they may be kept longer and
fattened. With improved dryland
systems of farming more feed
grains would be available for fat
tening cattle. An expansion in cattle
feeding generally would be profita
ble on these farms. The beef calves
can be carried through the winter
on rough feeds and a small quantity
of grain or protein supplement. The
following summer they would be
fed grain on pasture. Shelter for
such a system of beef raising is sim
ple-a partly open shed or a barn is
all that is needed.
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The introduction of irrigation by irrigation, the market situation
will permit some modification of does not appear to warrant dairy
this livestock system. Irrigated al ing as the major enterprise on many
falfa hay and pasture will enable an farms in the Oahe area. The fact
operator to buy feeders and fatten that butter prices are currently sup
them out on pasture or to double or ported by government purchases
triple the size of his herd. They makes it appear that expansion of
will also decrease the risk of having dairying on a butterfat basis is not
to reduce his herd when drought warranted. If improved techniques
occurs. Increased production of of condensing fresh milk make it
grain will enable the operator to feasible to transport milk for long
fatten his cattle to slaughter grades distances, then production of mar
ket milk may become profitable for
and to raise and fatten hogs.
Dairying has been of minor im more farmers than those who pro
portance on most farms in the Oahe duce local supplies. Smaller farm
area. A few specialized dairy farms ers, particularly, may find that
supply market milk to Aberdeen, dairying would be their most pro
Huron, and Redfield. Native pas fitable enterprise, either on a but
tures usually dry up in late summer terfat or market-milk basis. Dairy
and thus the area is poorly adapted ing would require good buildings
to efficient dairy farming. Some and equipment and considerable
dairymen have attempted to aug labor.
The hog enterprise on most farms
ment their native pastures by plant
ing cropland pastures of Sudan in the Oahe area has been of minor
grass. Generally this has proved to importance, depending as it does
be a good practice. Most dairymen upon a fluctuating corn crop. Some
have found it essential to grow al producers save corn and protein
falfa, supplemented by corn silage supplement by raising their hogs
as their winter roughage supply. on alfalfa pasture while others raise
Most of the dairying is carried on in their hogs in drylot. Corn, barley,
this area not with specialized dairy and oats, supplemented by com
breeds but with dual purpose mercial protein supplement and
breeds. Such a system is not con minerals, are the common feeds for
ducive to high milk production, hogs. Usually the sows are bred for
even though it may be economical spring or summer farrowing and
they produce only one litter a year.
under prevailing conditions.
Irrigation should permit a more This analysis assumes that 30 litters
profitable dairy enterprise b�cause a year are the maximum number
it is conducive to better and higher that an operator can raise efficient
yielding pastures and winter rough ly. Housing requirements for hogs
age supplies. Good irrigated pas are moderate-sheds and barns
tures can be used to advantage in serve very well and many farmer�
producing milk at least cost. How have found strawsheds satisfactory.
Irrigation and an improved dry 
ever, even though the dairy pro
duction situation may be improved land farming system would allow

Economic Potentials of Irrigated and Dryland Farming

a considerable expansion in hog
production in the Oahe area, be
cause of increased production of
feed grain. Irrigation would also
stabilize the hog enterprise, partic
ularly on the smaller farms, be
cause of a more dependable feed
supply. The budget analysis in a
later section visualizes a consider
able expansion in hog production.
With this expansion farmers would
need to improve their management
of the hog enterprise. Additional
buildings and facilities would be
needed. These are provided for in
the budgets.
The chicken enterprise is small.
On most farms in the Oahe area it
consists of about 100 laying hens.
Often the chickens are raised by
the farmer's wife, mainly for home
use ( meat and eggs) with any sur-
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plus serving for "pin" money. The
general-purpose type of chicken
( kept for both eggs and meat) pre
dominates. A common feeding prac
tice includes a mash ration for rais
ing young chicks and a combina
tion grain and mash ration for the
laying flock. If winter production
of eggs is to be attained, a tight
warm house is essential along with
proper feed and water. There ap
pears to be little basis for assum
ing that the introduction of irriga
tion will change the poultry enter
prise markedly on most farms in
the area. Increased emphasis on the
poultry enterprise should await an
improved market situation. An im
proved local market may result
from the denser population usual
ly associated with irrigation devel
opment.

Fattening beef cattle on irrigated pasture appears to be a profitable
use of irrigated land.

Opportunities Under Irrigation
Basis of Analysis
Any analysis of prospective opportunities under irrigation in com
parison with prospective opportunities under dryland farming requireg
certain simplifying assumptions . One such assumption used for this study
was that managerial ability would not be a limiting factor in the adop
tion of improved practices on any of the common sizes of farms in the
area. Another was that the farms are fully owned by the operator-no rent
or mortgage interest would be paid. It was also assumed that the machin·
ery, equipment, and livestock are fully owned. It was assumed that all
products are sold, although in many instances part of the meat, poultry,
and eggs produced would be consumed on the farm. Under irrigation
some families might produce more vegetables and fruit than they do now.
It was assumed that the operator and his family furnish up to 30 ten-hour
days of labor per month throughout the year, and that any additional
labor is hired.
An important assumption in es are as follows :
timating prospective farm income is
Long-term
the price level to be used. In this
1953
projected
analysis a projected price level com
Wheat, per bu. _________________________ .$ '1 .55 $ 2 . 1 0
prising a United States prices-re Oats, per bu. ---------------------------- .65
.66
1 .35
ceived index of 215 ( 1910-14 = 100 ) Corn, per bu. --------------------------- 1 .20
1 7.35
Beef, feeder steers, per cwt. _____ 1 8. 1 5
and a prices-paid index of 215 was Hogs,
per cwt. -------------------------- 1 6.65
2 1 .85
used. These are long-term projec
tions based on specific assumptions Determination of Most Profitable
of population growth, labor force,
Farm Organization Under
employment, business a c t i v i ty,
Irrigation
technological progress, price levels,
Important factors to consider in
and other factors. Briefly, they as selecting the most profitable organ
sume a population of 169 million by
ization for an irrigated farm in the
1960, a gradual trend toward nor
mal conditions and world peace, Oahe area are the size of the farm,
and nearly full employment ( 4 mil the acreages and proportions of
lion unemployed ) . Data relating to rangeland, cropland and irrigable
several factors used in making these land, prospective markets, adapt
future price projections are found ability of various crops, availability
in appendix table 9. The data were and quality of labor, and character
furnished by the Agri�µltural Mar of irrigable land. The larger farms
with considerable rangeland can
keting Service. 6
Prices of various f��m products use a beef cattle or sheep-raising
under these projections compared enterprise to good advantage. Part
with 1953 prices for South Dakota of the irrigated land can produce
grain and alfalfa to augment the
6Formerly a part of the Bureau of Agricultural Eco·
range pasture. Other crops can be
nomics, USDA.
18
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grown on the remaining irrigated
land. The smaller farms-160 acres
and 320 acres-need more intensive
crop and livestock enterprises to
employ fully the operator and fami
ly labor. But even the smaller farms
must have cattle or sheep to use the
rough pasture land if it is to be
used at all.
In the Oahe area not more than
50 to 60 percent of the land is con
sidered irrigable, and this irrigable
land is generally interspersed with
the dryland. Consequently, an or
ganization that would involve a
combination of dryland and irri
gated farming within the same farm
unit appears to be a logical one.
Except the 160-acre farm, such an
organization is assumed for all
farms.
Dairying would be suited to the
smaller farms because of the em
ployment it would provide the op
erator and his family. Dairy cattle
can also make good use of irrigated
land for alfalfa and irrigated pas
ture. The medium-sized farm with
a high proportion of range pasture
may find that sheep are better
adapted to its needs than cattle be
cause sheep require a smaller in
vestment. Production of sheep is
not now prevalent in the area.
In the budget analysis that fol
lows, land use systems that include
one-tenth legumes are used on the
dry land. Cropping systems that in
clude one-third legumes are used
on the irrigated land. Various live
stock systems to utilize the rough
age from both the dryland and ir
rigated portions of the farm are
tested. In most instances the cattle
produced are fed out to slaughter
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grades. In other instances they are
sold as feeder cattle. The hog enter
prise on livestock farms was limited
to 30 litters, as this was assumed to
be the maximum that an operator
muld raise efficiently. On smaller
farms the number of litters was
limited by the amount of feed-grain
produced.
In the budget analysis it was as
sumed that the land would be
graded and surface irrigation would
be used. Heavy grading may de
press crop yields during the first
few years. These budgets assume
yields that could be expected after
several years of irrigation. Budgets
for the development period are con
sidered in a later section. In in
stances of very uneven topography
and very shallow soil, sprinkler ir
rigation, which requires no land
grading, might be more practical.
The question of whether surface
or sprinkler irrigation would be
more economical must be answered
fann by farm.
The 800-Acre Farm
The 800-acre farm was selected
as typical of the larger farms in the
area. As a dryland farm, this farm
has 504 acres of cropland. As a par
tially irrigated farm, it would have
438 acres of irrigable land. How
ever, as previously discussed ( page
4) , under irrigation t h i s farm
would be reduced to a 682-acre
farm by the disposal of 118 acres of
excess irrigable land, leaving 320
acres of irrigable land. These farms
on the average would have 54 acres
of class I, 119 acres of class II,
and 147 acres of class III irrigable
land. The important factors of or
ganization, labor, investment, and
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income will be the basis for com
paring this farm as an 800-acre dry
land farm and as a 682-acre part
ly irrigated farm.
As a Cash-Crop Farm. A com
parison of the important factors of
organization for a cash-crop farm
under dryland and irrigated con
ditions is made because this is a
common type of organization under
present conditions. The acreage of
crops on these farms would be as
follows :
Dry Farmed

Dryland Farm
Corn _______________ _______________ 1 68
Bar I ey ------------------------------ 1 9 5
Wheat ------------------------------ 1 4 1
Partially Irrigated Farm
Corn -------------------------------- 33
Wheat ------------------------------ 33
Sugar Beets -------------------Barley ------------------------------

Irrigated

96
75
64
85

On the irrigated farm sugar beets
would not be grown on class 3S
and SST lands because of low fer
tility-corn would be substituted.
On both these farms only the num
ber of cattle-a 13-cow herd-neces
sary to utilize the range would be
kept. All grains would be sold for
cash.
Investment would be approxi
mately $13,600 higher on the irrigat
ed than on the dryland farm, with
a total investment of $50,938 on the
irrigated and $37,290 on the dry
land farm ( table 9) . Investment in
land would be $11,300 higher be
cause of grading costs, even though
there are 118 fewer acres. Average
machinery inventory would be in
creased about $2,400 through an

Table 9. Comparison of an 800-Acre Cash Grain Dryland Farm and a 682-Acre Partially Irrigated
Cash Crop Farm, Central South Dakota, Projected Price Level*
Item

Unit

Dry Farm

Dry cropland acres ---------------------------------------------------------
504
Irrigated crops acres ---------------------------------------------------------
Native pasture & hay acres -------------------------------------------
291
Other land acres --------------------------------------------------------------5
800
Total acres -----------------------------------------------------------------13
Beef cows number -----------------------------------------------------------1 00
Poul try number --------------------------------------------------· ____________
1 64
Labor used, oper. man-days -------------------------------------------
6
Labor used, hired man-days -------------------------------------------
Total in vestment dollars ------------------------------------------------- 3 7,290
Total cash receipts dollars ---------------------------------------------- 1 1 ,745
Total expenses dollars ---------------------------------------------------- 5,384
Net cash incomd dollars ------------------------------------------------- 7,039
Interest on investment§ dollars --------------------------------------- ,} ,7 1 6
Depreciation dollars ---------------------------------------------------------
678
Net farm incorne l l dollars ----------------------------------------------- 6,3 6 1
Labor and management income # dollars ------------------- 4,645
1 2 .8
Capi ta! income** percent ------------------------------------------------

Partially
Irrigated Farmt

66
320
29 1
5
682
13
100
205
178
50,93 8
1 8,770
1 2,243
7,438
2,309
911
6,527
4,2 1 8
8.4

"No hogs raised; cattle raised to limit of native pasture supply and sold as feeders.
tUsing Bureau o f Reclamation estimate o f $ 5 per acre o f irrigable land for annual operation and maintenance
charge; and $3 per acre for annual construction charge (deferred first JO years, charged next 40 years).
tDefined as total cash receipts less total expenses, not including depreciation or interest in investment.
§At 4 percent on real estate and 6 percent on average investment in machinery and livestock.
JIDefined as total cash receipts less total expenses, not including interest on investment.
#Defined as total cash receipts less total expenses, including interest on investment.
"'"Defined as net farm income less charge for operator labor (at $4.70 per day) and management (at 7 percent of
total receipts less feeds and feeders purchased) expressed as percentage of total investment.
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additional tractor, a beet planter,
cultivator, and harvester, a land
leveler and a ditcher, and the sub
stitution of a two-way plow for a
conventional one. Investment in
livestock would remain the same
as under dryland farming.
Labor requirements would be
higher on the irrigated farm-383
man-days of labor compared with
170 man-days on the dryland farm. 7
The operator would put in 205 days
of work on the irrigated farm and
164 on the dryland. Labor would
have to be hired for 178 days on the
irrigated farm ( plus contract labor
on beets) and for 6 days on the dry
land farm.
Labor and management earnings
would be $4,645 on the drvland
farm and $4,218 on the irrigated
farm. The rate earned on invest
ment would be 12.8 percent on the
dryland farm and 8.4 percent on the
irrigated farm.
As a Cattle-Hog Farm. A cattle
hog type of organization is more
profitable than a cash-crop organi
zation for this 800-acre farm under
either dryland farming or partial ir
rigation farming. The acreages of
various crops on these farms would
be as follows :
Dr y Farmed

Dryland Farm
Corn -------------------------------------Earley ----------------------------------Wheat -----------------------------------Alfalfa ---------------------------------Partially Irrigated Farm
Corn -------------------------------------Wheat -----------------------------------Alfalfa ______________________ _ __________

Irrigated

1 51
1 61
1 41
51
20
39
7

1 60
53
107

The large volume of feed grain
produced is sufficient for the cattle
on both dryland and partially ir-
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rigated farms to be fattened for
slaughter. A 16-cow beef-breeding
herd is kept on the dryland farm
and either a 48- or a 34-cow herd
and 41 purchased feeders on the
partially irrigated farm. These larg
er herds could be kept on the par
tially irrigated farm because of the
use of irrigated pasture and alfalfa
hay. The 34-cow herd would repre
sent the number of cows that could
be kept on range pasture with the
raised young cattle and purchased
feeders being kept on irrigated pas
ture. Both types of farms are limited
to 30 litters of pigs.
The additional investment need
ed on this farm to develop 320 acres
for irrigation and to stock and equip
it for full production is about $24,000 ( table 10) . The higher invest
ment under irrigation arises from
land development which increases
the real estate inventory value by
$11,280, even though there are 118
fewer acres on the irrigated farm.
The average machinery inventory
is $1,600 higher on the irrigated
farm because of the addition of a
two-plow tractor, a land leveler, a
ditcher, and the substitution of a
two-way for a three-bottom plow,
full investment in a baler instead
of one-half, and the substitution of
a side delivery rake for a dump
rake. Investment in livestock would
be $11,500 higher when all cattle
are raised and $11,400 higher when
some feeders are purchased.
The irrigated farm requires over
200 more man-days of labor than
the dryland farm because of the ad
ditional labor for irrigated crops
and more livestock.
7 A man-day of labor is equivalent to 10 hours of work.
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Table 1 0. Comparison of an 800-Acre Cattle-Hog Dryland Farm and a 682-Acre Partially Irrigated
Cattle-Hog Farm, Central South Dakota, Projected Price Level*
Item

Unit

Dry Farm

Dry cropland acres --------------------------- ____________
504
Irrigated crops acres -----·----------------------------
Irrigated pasture acres -------------------------------291
Native pasture and hay acres -----------------------Other land acres -------------------------------------------5
800
Total acres -----------------------------------------------Beef cows number ---------------------------------------16
Feeders purchased number ________________________
Sows numb.er --------------- --------------------------------30
Poultry number -------------------------------------------1 00
Labor used, oper. man-days -----------------------231
Labor used, hired man-days -----------------------13
Total investment dollars ---------------------------- 42,0 1 3
Total cash receipts dol lars ---------------------------- 1 5 ,9 1 4
Total expenses dollars ---------------------------------- 6,92 0
Net cash incomd dollars ---------------------------- 9,729
Interest on investment§ dollars ------------------ 1 ,999
735
Depreciation dollars ----------------------------------Net farm income II dollars ___ ----------------------- 8,994
Labor and management income# dollars __ 6,995
Capital income** percent ---------------------------1 6.4

Partially Irrigated Farmt
Cattle Raised Plus
Cattle Raised Purchased Feeders

66
256
64
291
5
682
48
30
1 00
277
1 87
66,42 1
23, 1 1 8
1 1 ,675
1 2,358
3 ,238
9 15
1 1 ,443
8,205
1 3 .0

66
2 60
60
291
5
682
34
41
30
1 00
258
1 88
66,2 9 1
27,905
1 4,785
1 4,032
3 ,230
912
13,120
9,890
15 .5

"*Hogs raised limited t o 30 litters; cattle sold as slaughter cattle.
t, t, § , II , #, **-See corresponding footnotes , table 9, page 20.

Total production of all grains,
forage crops, and pastures convert
ed to total digestible nutrients
( TDN) , amounts to 521,500 pounds
on the dryland farm and 886,700
pounds on the partly irrigated
farm. It should be noted that this
production is from 800 acres of dry
land compared to 682 acres of par
tially irrigated land.
Labor earnings are $6,995 from
the dryland farm, $8,205 from the
partially irrigated farm where all
cattle are raised, and $9,890 from
the partially irrigated farm where
additional feeders are purchased
( table 10) . The rate earned on in
vestment is 16.4 percent on the dry
land farm and 13.0 and 15.5 per
cent, respectively, on the irrigated.
On the partially irrigated farm
there is the possibility of substitut-

ing 40 acres of potatoes or sugar
beets for some of the corn. Labor
income would be increased to $14,300 with potatoes and to $12,422
with sugar beets ( table 11) . Capital
income would be 21.5 percent with
potatoes and 18.6 percent with
sugar beets. It should be recognized
that realization of such incomes as
sumes that production in the area
will not be sufficient to depress
prices below those assumed in this
study.
As a Sheep-Hog Farm. The
sheep-hog type of organization is
a likely alternative to the cattle-hog
type for the Oahe area and invest
ment is less. The type is not com
mon in the area, therefore various
modifications are not explored. It
may be expected that the results
from such modifications would be
comparable to those from the cattle-
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Summary For the 800-Acre Farm.
hog organization. The cropping
plans on this sheep-hog farm would The most profitable organization for
be the same as those on the cattle a typical 800-acre dryland farm in
hog farm : corn, barley, wheat, and the Oahe area would emphasize
alfalfa on dryland; corn, wheat, and livestock-either beef cattle and
alfalfa on irrigated land. Lambs hogs or sheep and hogs ( tables 9,
would be fattened on pasture and 10, and 12 ) . There is little differ
sold for slaughter at 95 pounds ence in profitability between beef
each. The number of litters of pigs cattle or sheep, but less investment
would also be limited to 30 on both is needed for sheep.
The most profitable organization
the dryland and partially irrigated
for a typical 682-acre partially ir
farms.
This type of organization would rigated farm also involves a live
result in a labor income of $6,988 stock system-either beef cattle and
on the dryland farm and $8,236 on hogs or sheep and hogs ( tables 9,
the partially irrigated farm ( table 10, 11, and 12 ) . On the beef cattle
12 ) . Total investment would be farm it would be quite profitable
$38,482 on the dryland farm and to use the irrigated pasture for fat
$55, 726 on the partially irrigated tening the raised young cattle and
farm. Capital income would be 17.5 additional purchased feeder steers
and 14.3 percent, respectively, on with a $3.85 margin between the
cost of feeders and the selling price
the dryland and irrigated farms.
Table 1 1 . Comparison of a 682-Acre Cattle-Hog Farm Under Partial Irrigation with Sugar Beets
and with Potatoes, Central South Dakota, Projected Price Level*t
Item

Unit

With 40 Acres
Sugar Beets

Dry cropland acres -----------------------------------------------------------Irrigated crops acres -------------------------------------------------------Irrigated pasture acres -----------------------------------------------------Native pasture & hay acres -------------------------------------------Other land acres _______________ ---------------------------------------------Total acres -------------------------------------------------------------------Beef cows number ------------------------------------------------ -----------Feeders purchased number ---------------------------------------------Sows number ------------------------------------------------------------------Poul try number --------------------------------------------------------- ______
Labor used, oper. man-days -------------------------------------------Labor used, hired man - days -------------------------------------------Total investment dollars -------------------------------------------------Total cash receipts dollars -----------------------------------------------Total expenses dollars -----------------------------------------------------Net cash incomd dollars -----------------------------------------------Interest on inv.estment§ dollars -------------------------------------Depreciation dollars ---------------------------------------------------------Net farm incomell dollars ---------------------------------------------Labor and management income # dollars ____________________
Capital income** percent -----------------------------------------------�Hogs raised limited to 30 litters; cattle sold a s slaughter cattle.
t, t, § , II, #, **-See corresponding footnotes, table 9, page 20.

66

25 7

63

29 1

5
682
34
47
30

1 00
25 8
205

68, 1 2 0
3 2 ,2 7 2
1 6,5 1 0
1 6,792
3 ,3 4 0
1 , 03 0
1 5 ,762
1 2,4 2 2
1 8 .6

With 40 Acres
Potatoes

66

2 60

60
291
5
682
34
41
30

1 00
258
195
66,79 2
3 3 ,099
15,539
1 8,5 2 2
3 , 2 60
962
1 7,56 0
1 4,3 0 0
2 1 .5
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Table 1 2. Comparison of an 800-Acre Sheep-Hog D ry land Farm and a 682-Acre Partially
Irrigated Sheep-Hog Farm, Central South Dakota, Projected Price Level*
Item

Unit

Partially
Irrigated Farmt

Dry Farm

Dry cropland acres ---------------------------------- ··----------------------5 04
Irrigated crops acres -----------------------------···-------· ------------------
Irrigated pasture acres ---------------------------------------------------Native pasture & hay acres -------------------------------------------291
Other land acres ---------------------------------------------------------------5
Total acres -------------------------------------------------------------------800
Ewes number -------------------------------------------------------------------1 40
Sows number -------------------------------------------------------------------30
Poultry number ---------------------------------------------------------------1 00
Labor used, oper. m an-days -------------------------------------------226
Labor used, hired man-days -------------------------------------------16
Total investment dollars ------------------------------ _ ---------------- 3 8 , 482
Total cash receipts dollars ------------------------------------------------ 1 5,670
Total expenses dollars ------------------------------------------------------ 6,895
Net cash income+ dollars ------------------------------------------------ 9,5 1 4
Interest o n investment§ dollars ---------------------------------------- 1 ,787
Depreciation dollars ---------------------------------------------------------73 9
Net farm income ll dollars ----------------------------------------------- 8,775
Labor and management incom e # dollars -------------------- 6,988
Capital income** percent -----------------------------------------------1 7 .5

66
259
61
291
5
682
400
30
1 00
298
202
5 5 ,726
22,398
1 1 ,566
1 1 ,750
2,596
918
1 0,832
8,236
1 4.3

•Hogs raised limited to 30 litters; lambs sold for slaughter.
t , :t, §, II , #, 0-See corresponding footnotes, table 9, page 20.

of slaughter cattle ( the margin as
sumed in this study ) . A substitu
tion of potatoes or sugar beets for
40 acres of corn on the irrigated
land of the cattle-hog farms would
be the most profitable organizations
tested.
The 480-Acre Farm
The 480-acre farm was selected
as typical of the medium-sized
farms in the Oahe area. Such a farm
approximates the average size ( 543
acres ) in the area. This 480-acre
farm has 330 acres of cropland and
145 acres of range pasture and hay.
On the basis of information from
the Bureau of Reclamation it was
assumed that there would be 288
acres of irrigated cropland derived
from the dry cropland on the par
tially irrigated 480-acre farm. On an
average these farms would have 48
acres of class I, 107 acres of class II,
and 133 acres of class III irrigable

land . The pertinent factors concern
ing organization, labor, investment,
and income will be presented from
budget studies of this farm as a 480acre dryland farm and a 480-acre
partially irrigated farm.
As a Cash-Crop Farm. The cash
crop farm is typical of many farms
in the Oahe area at the present
time. The same rotations were fol
lowed on the typical 480-acre cash
crop farm as on the typical 800acre farm . The average acreage of
various crops would be as follows:
Dry Farmed

Irrigated

D ryland Farm
Corn -------------------------------------- 1 1 0
Barley ------------------------------------ 1 2 8
Wheat ------------------------------------ 9 2
Partially Irrigated Farm
Corn -------------------------------------Wheat -----------------------------------Sugar beets ---------------------------Barley -----------------------------------

21
21

86
71
58
73
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Sugar beets would not be grown
on class 3S and 3ST lands on the ir
rigated farm because of low fertility
-corn would be substituted. Only a
6-cow herd of beef cattle would be
kept on these farms-the number re
quired to utilize the 145 acres of
range pasture and hay. Nearly all
grains would be sold for cash.
Investment on the irrigated setup
would be about $17,700 higher than
on the dryland setup-$41,698 and
$23,961 respectively on the irrigat
ed and dryland farms ( table 13) .
Costs of land development would
be $14,400 for the 288 acres of irri
gated land. Additional machinery
needed-another tractor, a land lev
eler, a ditcher, a beet cultivator, a
beet planter, a beet harvester, and
a two-way plow instead of a three
bottom plow-would total $2,488.

Investment in livestock would re
main the same at $2,552.
Considerably more labor would
be required on the irrigated farm338 man-days compared with 116
on the dryland farm. No hired labor
would be needed on the dryland
farm, but 145 days of hired labor
would be needed on the irrigated
farm.
Labor and management earnings
are estimated at $2,646 on the dry
land farm and $3,195 on the parti
ally irrigated farm ( table 13) . A
rate of 11.3 percent would be
earned on investment on the dry
land farm and 7.4 percent on the
partially irrigated farm.
As a Cattle-Hog Farm. The aver
age acreage of various crops on a
typical 480-acre cattle-hog farm un
der dryland conditions and under

Table 13. Comparison of a 480-Acre Cash Crop Under Dry Farming and Under Partial
Irrigation Farming, Central South Dakota, Proj ected Price Level*
Item

Unit

D ry cropland acres -----------------------------------------------------------
Irrigated crops acres -------------------------------------------------------
Native pasture & ha y acres ---------------------------------------------
Other land acres ----------------------------------------------------------TotaI acres -------· ------------------------------------------------------------

Dry Farm

330
1 45
5
480 __

6
8 eef cows number -----------------------------------------------------------Pou 1 try number ---------------------------------------------------------------1 00
Labor used, o p.er. man-da y s ---------------------------·---------------
116
Labor u sed, hired man-da y s -------------------------------------------
Total in vestment dollars ------------------------------------------------- 2 3 ,9 6 1
Total cash recei p ts dollars --------------------------------------------- 7 ,5 3 1
Total expenses dol lars ----------------------------------------------------- 3,77 1
Net cash income + dollars ----------------------------------------------- 4 , 3 3 6
Interest on investment § dollars --------------------------------------- 1 , 1 1 4
Depr.e cia tion doll ars ------------------------------------· ------------------
576
Net farm income ll dol lars ---------------------------------------------- 3 ,760
Labor and management income # dollars ____________________ 2,646
Capital income* * percent -----------------------------------------------1 1 .3
'*No hogs raised; cattle raised to limit of native pasture supply and sold as feeders.
t , t, § , II , # , 0-See corresponding footnotes, table 9, page 20.

Partially
Irrigated Farmt

42
288
1 45

5

480
6
1 00
1 93
1 45
4 1 ,698
1 6,023
1 0,9 3 8
5 ,9 9 6
1 , 890
911
5 ,085
3,195
7.4
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irrigated conditions would be as
follows :
Dr y Fanned

Dryland Farm ·
Corn -------------------------------------- 99
Barley ------------------------------------ 1 06
Wheat ------------------------------------ 92
Alfalfa ---------------------------------- 33
Partially Irrigated Farm
Corn -------------------------------------- 1 3
Wheat ----------------------------------- 2 5
Alfalfa ---------------------------------4

Irr igated

1 44
48
96

The quantity of feed grain pro
duced would be sufficient to fatten
the cattle for slaughter on both the
dryland and partially irrigated
farms. A 7-cow beef breeding herd
would be kept on the dryland farm
and either a 37-cow herd or a 17cow herd and 59 purchased feeders
on the partially irrigated farm. The
use of pasture and alfalfa hay
grown on irrigated land greatly in-

creases the number of cattle that
may be kept on the partially irri
gated farm in comparison with the
dryland farm. The 17-cow herd
would be kept on range pasture
with the raised young cattle and
purchased feeders on irrigated pas
ture. Hogs would be limited to 30
litters on both dryland and irrigated
farms.
The investment needed to con
vert this farm from a dryland to
a partly irrigated farm would be
about $27,300 to $27,700 depend
ing upon whether or not feeders are
purchased ( table 14 ) . Land devel
opment would cost $14,400, while
additional machinery would in
crease the inventory by $2,580 ( an
additional truck, an additional one
half interest in a baler, a land level
er, and a ditcher) . Investment in

Table 1 4. Comparison of a 480-Acre Cattle-Hog Farm Under Dry Farming and Under Partial
Irrigation Farming, Central South Dakota, Projected Price Level*
Item

Unit

D ry Farm

Dry cropland acres -------------------------------------330
Irrigated crops acres ______ ----------------------------Irrigated pasture acres -------------------------------Native pasture & hay acres -----------------------1 45
Other land acres ----------------------------------------5
Total acres -----------------------------------------------480
Beef cows number ---------------------------------------7
Feeders purchased number -------------------------Sows number -----------------------------------------------30
Poultry number -------------------------------------------1 00
Labor used, oper. man-days -----------------------1 80
Labor used, hired man-days -----------------------Total investment dollars ---------------------------- 27,899
Total cash receipts dollars ---------------------------- 1 1 , 1 65
Total expenses dollars -------------------------------- 5 ,276
Net cash incomet dollars --------------------------- 6,505
Interest on investment§ dollars -------------------- 1 ,3 5 0
Depreciation dollars ----------------------------------616
Net farm income [[ dollars --------------------------- 5 ,8 89
Labor and management income # dollars __ 4,539
Capital income** percent ---------------------------15.6
"Hogs raised limited t o 30 litters; cattle sold a s slaughter cattle.
t , t , §, II , # , **-See corresponding footnotes, table 9 , page 20.

Partially I rrigated Farmt
Cattle Raised Plus
Purchased Feede r s

Cattle Raised

42
225
63
1 45
5
480
37
30
1 00
262
1 46
5 5 ,6 1 6
1 9,925
1 0,445
1 0,383
2 ,725
903
9,480
6,755
1 2 .5

42
232
56
1 45
5
480
17
59
30
1 00
243
150
55 ,23 1
2 6,938
1 4,926
1 2,909
2 ,702
897
1 2,0 1 2
9,3 1 0
1 7.0
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Table 1 5 . Comparison of a 480-Acre Cattle-Hog Farm Under Partial Irrigation with Sugar Beets
and with Potatoes, Central South Dakota, Projected Price Level*t
Item

With 40 Acres
Sugar Beets

Unit

Dry cropland acres -----------------------------------------------------------Irrigated crops acres ----------------------------------------------------Irrigated pasture acres --------------------------------------------------Native pasture & hay acres -------------------------------------------Other land acres -----------------------------------------------------------Total acres ------------------------------------------------------------------Beef cows number -----------------------------------------------------------Feeders purchased number ----------------------------------------------Sows number -------------------------------------------------------------------Pou 1 try number ---------------------------------------------------------------Labor used, oper. man-days ------------------------------------------Labor used, hired man-days ---------------------------------------Total investment dollars -----------------------------------------------Total cash receipts dollars -----------------------------------------------Total expenses dollars ---------------------------------------------------Net cash income+ dollars -----------------------------------------------Interest on investment§ dollars ------------------------------------Depreciation dollars -------------------------------------------------------Net farm incomell dollars -----------------------------------------------Labor and management incom e # dollars -------------------Capital income** percent -----------------------------------------------

42
231
57
1 45
5
480
17
71
19
1 00
232
·1 68
5 6,4 1 5
30,872
1 6,5 45
15,339
2,773
1,012
1 4,327
1 1 ,554
20.4

With 40 Acres
Potatoes

42
233
55
1 45
5
480
17
63
22
1 00
234
1 50
55,272
3 1 ,786
1 5 ,639
1 7,094
2,704
947
1 6, 1 47
1 3,443
2 4 .0

*Hogs raised limited t o 30 litters; cattle sold a s slaughter cattle.
t, t , §, II , # , *"-See corresponding footnotes , table 9, page 20.

livestock would be about $10,400
higher on the irrigated farm if ad
ditional feeders were purchased
and about $10,700 higher if they
were raised.
Considerably more labor would
be required on the irrigated farm213 to 228 more man-days-because
of more labor for irrigated crops
and additional livestock.
Total production of all grains,
forage crops, and pastures convert
ed to total digestible nutrients
( TDN) amounts to 324,600 pounds
on the dryland farm and 742,500
pounds on the partly irrigated farm.
Labor and management income
is estimated at $4,539 on the dry
land farm, $6,755 on the irrigated
farm with all cattle raised, and
$9,310 on the irrigated farm with
additional feeders purchased ( table
14) . Capital income would be 15.6

percent on the dryland farm, and
12.5 and 17.0 percent, respectively,
on the irrigated farms.
The cropping organization on the
irrigated cattle-hog farm may also
be modified by the substitution of
40 acres of sugar beets or potatoes
for corn on irrigated land. This
increases labor income to $11,554
with sugar beets and $13,443 with
potatoes ( table 15) . Capital in
come would be 20.4 percent with
sugar beets and 24.0 percent with
potatoes. Realization of such in
comes depends upon the assump
tion that production in the area
will not be large enough to de
press prices below those assumed in
the analysis.
The alternative of selling the
cattle as feeders rather than for
slaughter was explored for both the
dryland and irrigated farms. In both
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instances, labor income would be
reduced to $4,332 on the dryland
farm and to $6,114 on the irrigated
farm ( table 16) .
As a Sheep-Hog Farm. A sheep
hog type of farm for the Oahe area
would have one advantage over a
cattle-hog type farm-less invest
ment in breeding animals. Such a
farm, however, as it is likely to be
organized in the area, would re
quire better fencing and more care
during lambing. As this type of
farm is not common in the area, var
ious modifications of it are not ex
plored. It may be expected that
modifications similar to t h o s e
shown for the cattle-hog organi
zation would have similar effects on
income. Cropping plans for the
sheep-hog farm would be the same
as for the cattle-hog farm-wheat,
corn, barley, and alfalfa on dryland;
corn, wheat, and alfalfa on irrigated

land. Lambs would be fattened on
pasture and sold for slaughter at
95 pounds.
T h i s sheep-hog organization
would result in a labor income of
$4,633 and $6,886, respectively, on
the dryland and partially irrigated
farms ( table 17) . Total investment
would be $26;295 on the dryland
farm and $47,468 on the partially
irrigated farm. Capital income
would be 16.7 on the dryland and
13.8 percent on the irrigated farm.
Summary for the 480-Acre Farm.
The most profitable organization
tested for a typical 480-acre dryland
farm in the Oahe area emphasized
livestock, either sheep and hogs or
beef cattle and hogs ( tables 13, 14,
16, and 17) . Fattening the cattle
raised to slaughter finish would be
more profitable than selling them
as feeders. Sheep would require
somewhat less investment than cat-

Table 1 6. Comparison of a 480-Acre Cattle-Hog Farm Under Dry Farming and Under Partial
Irrigation Farming, Central South Dakota, Projected Price Level*
Item

Unit

Dry Farm

Dry cropland acres -----------------------------------------------------------330
Irrigated crops acres -------------------------------------------------------
Irrigated pasture acres ---------------------------------------------------1 45
Native pasture & hay acres -------------------------------------------Other land acres ---------------------------------------------------------------5
Total acres ________________ ---------------------------------------------------480
Beef cows number -----------------------------------------------------------7
Sows number -------------------------------------------------------------------30
1 00
Poultry number ---------------------------------------------------------------Labor used, oper. man -days ---------------------------------- _________
1 80
Labor used, hired man - days ---------------------------------------Total in vestment dollars ------------------------------------------------ 27 ,899
Total cash receipts dollars ------------------------------------------------ 1 0,93 6
Total expenses dollars ---------------------------------------------------- 5 ,25 4
Net cash incomet dollars ------------------------------------------------ 6,298
Interest on investment§ dollars ------------------------------------ 1 ,3 5 0
Depreciation dollars ---------------------------------------------------------616
Net farm incom.ell dollars ---------------------------------------------- 5,682
Labor and management incom e # dollars ____________________ 4,332
1 4 .9
Capital income** percent ------------------------------------------------

'*Hogs raised limited to 30 litters; cattle sold a s feeders.
t , t, §, II, # , **-See corresponding footnotes, table 9, page 20.

Partially
Irrigated Farmt

42
225
63
1 45
5
480
37
30
1 00
2 62
1 46
5 5 ,6 1 6
1 9, 1 64
1 0,325
9,742
2 ,725
903
8,839
6, 1 1 4
1 1 .4
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Table 1 7. Comparison of a 480-Acre Sheep-Hog Farm Under Dry Farming and Under Partial
Irrigation Farming, Central South Dakota, Projected Price Level*
Item

Dry Farm

Unit

Dry cropland acres ------------------------------------- ------------------330
Irrigated crops acres ---------------------------------------------------------
Irrigated pasture acres -----------------------------------------------------Native pasture & hay acres -----------------------------------------1 45
Other land acres ---------- -----------------------------------------------------5
Total acres ------------------------------------------------------------------48 0
Ewes nun1ber ------------------------ ---------------- ---------------------------60
Sows number -------------------------------------------------------------------30
Poultry number ---------------------------------------------------------------l 00
Labor used, oper. man-days -------------------------------------------171
Labor used, hired man-days -------------------------------------- ___
Total investment dollars _________ ------------------------------------- 2 6, 2 95
Total cash receipts dollars ------------------------------------------- 1 1 , 1 7 3
Total expenses dollars ------------------------------------------------------ 5 , 2 8 6
Net cash incomet dollars ------------- ---------------------------------- 6,5 03
Interest on investment§ dollars -------------------------------------- 1 , 2 5 4
Depreciation dollars ---------------------------------------------------------616
Net farm incomell dollars ---------------------------------------------- 5 ,887
l..,abor and management income # dollars -------------------- 4,633
Capital income** percent -----------------------------------------------1 6. 7

Partially
Irrigated Farmt

42

228

60
1 45
5
480
310
30
1 00
27 6
159
47,468
1 9 ,499
1 0,377
1 0,0 2 8
2 ,2 3 6
906
9, 1 2 2
6,886
1 3 .8

*Hogs raised limited to 30 litters; lambs sold for slaughter.
t, t, §, II, # , **-See corresponding footnotes, table 9, page 20.

tle, but more fencing and care at
lambing are also required in com
parison with beef cattle.
The most profitable organization
for a typical 480-acre partially irri
gated farm also emphasized live
stock ( tables 13, 14, 15, 16, and 17) .
The purchase of additional feeder
cattle for fattening on irrigated pas
ture would be quite profitable with
the assumed margin of $3.85. Or
ganizations in which 40 acres of
sugar beets or potatoes are substi
tuted for corn on irrigated land
would be the most profitable of
those tested.
The 320-Acre Farm
The 320-acre farm was selected
as typical of the smaller farms
in the Oahe area. This farm typical
ly has 205 acres of cropland and
110 acres of native pasture and hay.
On the average 178 acres of the
cropland would be irrigable, thus

leaving only 27 acres of dry crop
land on the partly irrigated farm.
On an average these farms would
have 30 acres of class I, 66 acres of
class II, and 82 acres of class III
irrigable land. This size of farm
needs an intensive livestock or crop
enterprise in order to employ the
operator fully and provide an ade
quate level of living. A comparison
of the principal factors of organi
zation, labor, investment, and in
come for this farm under d ryland
and irrigated conditions follows.
As a Sheep-Hog Farm. The acre
age of crops on a typical 320-acre
sheep-hog farm under dryland con
ditions and under irrigated condi
tions is shown on page 30.
Supplies of roughage would be
sufficient to support a 185-ewe flock
of sheep on the partially irrigated
farm and a 45-ewe flock on the dry
land farm. Supplies of grain would

30
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D ry Farmed

_____

Ir r igated
_
_

Corn -------------------------------------- 62
66
57
Alfalfa ---------------------------------- 20

Barley ----------------------------------Wheat ------------------------------------

Partially Irrigated Farm
-��;at :::::::::::::::::::::::::::::::::::: 1 �

Alfalfa ---------------------------------- 3

��

59

be more than adequate for 30 litters
of pigs on the partially irrigated
farm but sufficient for only 20 litters
on the dryland farm. The lambs
would be grain fattened on pasture
on both farms and sold at 95 pounds
as good slaughter lambs.
The cost of developing 178 acres
of land for irrigation, as well as the
cost of additional livestock and ma
chinery, accounts for the total in
vestment being $13,496 higher on
the partly irrigated farm ( table 18) .
Costs of land development would
be $8,900, additional livestock $3,584, and additional machinery $1,012. Additional machinery would
include a land leveler and a ditcher,
and substitution of a three-plow for
a two-plow tractor, a two-way plow
for a two-bottom plow, a tandem
disk for a single disk, and a side de
livery rake for a dump rake. Invest
ment in livestock would be $6,826
on the partly irrigated farm com
pared with $3,242 on the dryland.
Labor requirements would be 124
man-days on the dryland farm and
295 man-days on the partly irrigat
ed farm. It would be necessary to
hire 52 days of labor on the ·irri
gated farm but none on the dryland.
Total production of all grains,
forage crops, and pasture converted
to total digestible nutrients would

amount to 210,300 pounds On the
dryland farm and 464,200 pounds
on the partly irrigated one.
Labor and management income
was estimated at $2,752 on the dryland farm and $5,238 on the partly
irrigated farm ( table 18) . Capital
income would be 14.2 percent on
the dryland farm and 14.9 percent
on the irrigated farm.
The alternative beef-hog organi
zation with additional purchased
feeders was explored for the par
tially irrigated farm. Such an or
ganization would result in a labor
income of $6,230, higher than for
the sheep-hog organization where
no feeders are bought ( table 18) .
The cropping plans on the par
tially irrigated sheep-hog farm may
be modified by the substitution of
40 acres of sugar beets or potatoes
for corn on irrigated land. These
alternatives would increase labor
and management income to $6,818
for sugar beets and $8,850 for pota
toes ( table 19) . Realization of such
incomes assumes that production
from the area will not be sufficient
to depress prices below those as
sumed in the analysis.
As a Dairy-Hog Farm. A dairy
hog type organization appears to
be a profitable means of intensify
ing the farm organization on a 320acre farm. Family labor may more
nearly take care of the high labor
requirements for such an enterprise
on a 320-acre farm than on the larg
er farms.
Efficient operation of a dairy
farm requires the inclusion of a con
siderable acreage of legumes in the
rotation. Consequently, more leg
gumes are used in the rotation for
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Table 1 8 . Comparison of a 320-Acre Sheep-Hog Farm Under Dry Farming and Under Partial Irri
gation Farming, and a Beef-Hog Farm Under Irrigation, Cental South Dakota, Projected Price Level*
Item

Unit

Dry Farm

Dryland cropland acres -------------------------------
205
Irrigated crops acres -----------------------------------
Irrigated pasture acres -------------------------------
Native pasture & hay acr.es -----------------------
1 10
5
Other land acres ------------------------------------------Total acres -----------------------------------------------320
Beef cows number ---------------------------------------
Purchased feeders number ---------------------------45
Ewes number ---------------------------------------------
Sows number -----------------------------------------------20
Poultry number -------------------------------------------
1 00
·1 24
Labor used, aper. man-days -----------------------
Labor used, hired man-days -----------------------
Total investment dollars ----------------------------- 1 8,486
Total cash receipts dollars --------------------------- 7,3 1 1
Total expenses dollars ------------------------------- 3,660
Net cash incomd dollars ---------------------------- 4 , 1 8 4
Interest on investment§ dollars ________________
899
533
Depreciation dollars -----------------------------------
Net farm incomell dollars --------------------------- 3,65 1
Labor and management income # dollars __ 2 ,752
Capital income** percent --------------- -----------1 4.2

Partially Irrigated Farmt
Sheep-Hog
Beef-Hog

27
1 43
35
1 10
5
320
12
30

27
141
37
1 10
5
320
1 85
30
1 00
243
52
3 1 ,982
1 3 ,5 47
6,778
7,428
1 ,53 1
659
6,769
5 ,238
1 4.9

28
1 00
226
47
3 6,423
1 7,07 1
9,044
8,689
1 ,797
662
8 ,027
6,230
1 6.5

'*Hogs raised limited to 30 litters; lambs sold as good slaughter lambs; cattle sold as slaughter cattle.
t, t, §, II , # , **-See correspond ing footnotes, table 9, page 20.

Table 19. Comparison of a 320-Acre Sheep-Hog Farm Under Partial Irrigation with Sugar Beets
and with Potatoes, Central South Dakota, Projected Price Level*t
Item

Unit

With 40 Acres
Sugar Beets

Dry cropland acres -----------------------------------------------------------
27
Irrigated crops acres ------------------------· -------------------------------
1 39
Irrigated pasture acres . ---------------------------------------------------
39
Native pasture & hay acres ------------------------------------·--------1 10
Other land acres --------------·----------------------------------------------5
Total acres ------------------------------------------------------------------320
Sows nun1ber -------------------------------------------------------------------16
Ewes number ------------------------------------------------------------------220
Poultry number --------------------------------------------------------------
100
Labor used, aper. man-days -------------------------------------------
237
Labor used, hired man-days -------------------------------------------
61
Total investment do] lars ------------------------------------------------- 32, 1 39
Total cash r.eceipts dollars --------------------------------------------- 1 5,652
Total expenses dollars --------------------------------------------------- 7,294
Net cash incomd dollars ----------------------------------------------- 9 , -13 8
Interest on investment§ dollars ------------------------------------ 1 ,540
Depreciation do 11 a rs -------------------------------------------------------
780
Net farm incom e l l dollars ------------------------------------------- 8,3 5 8
Labor and management income # dollars ------------------- 6,8 1 8
Capital income** percent -----------------------------------------------1 9 .3
'*Hogs raised to limit of feed grain produced; lambs sold as good slaughter lambs.
t, :;, §, II , # , "*-See correspcnding footnotes, table 9, page 20.

With 40 Acres
Potatoes

27
1 43
35
1 10
5
320
16
200
1 00
232
50
3 1 , 1 59
1 7, 1 75
6,843
1 1 ,047
1 ,482
7 15
1 0,332
8,85 0
26.0
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the dryland dairy-hog farm than for
the sheep-hog farm. The acreages
of crops on this farm as a dairy-hog
farm under dryland conditions and
under irrigated conditions would be
as follows :
ar_
ga ted
ri_
ed__
m_
ry_
D_
Ir
F_
_
_
_________

Dryland Farm
Corn -------------------------------------Barley -----------------------------------Wheat ----------------------------------Alfalfa ---------------------------------Partially Irrigated Farm
Corn -------------------------------------Wheat ---------------------------------Alfalfa ----------------------------------

69
11
57
68
8
16
3

89
30
59

The alfalfa would be used for
both hay and pasture-for hog pas
ture on the dryland farm and for
dairy cattle and hogs on the irrigat
ed farm. This rotation would sup
port 15 milk cows and 11 sows on
the dryland farm and 28 milk cows
and 30 sows on the irrigated farm.
It was assumed that the use of irri
gated pasture on the irrigated farm
would result in a production of 300
pounds of butterfat annually per
cow, in contrast with 275 pounds on
the dryland farm. It was also as
sumed that the dairy product from
these farms would be sold as
cream on a butterfat basis.
Investment for this organization
on the dryland farm would total
$20,680, and on the irrigated farm
$35,574. The higher investment of
$14,894 on the irrigated farm is ac
counted for by $8,900 for land de
velopment, $5,070 for additional
livestock, and $924 for additional
machinery. The additional machin
ery would include a land leveler
and a ditcher, a three-plow instead
of a two-plow tractor, and full in-

terest in a baler instead of one-half
ownership.
Labor requirements would be
high on both of these dairy -hog set
ups-545 man-days on the irrigated
farm and 293 man-days on the dryiand farm. Labor must be hired for
29 days on the dryland farm, and a
full-time man must be hired on the
irrigated farm plus 23 days of day
labor.
Labor and management income
would be $3,707 from the dryland
farm and $5,985 from the irrigated
farm ( table 20) . Capital income is
14.5 percent on the dryland farm
and 14.3 percent on the irrigated
farm.
The 160-Acre Farm
It is possible that a few 160-acre
irrigated farms may be developed
in the Oahe area, perhaps from the
excess irrigable land of the larger
farms. It is not likely that such
farms, if they were so developed
would be made up of adjoining par
cels. It is assumed for illustrative
purposes that all the land on this
160-acre farm is irrigable. On an av
erage these farms would have 27
acres of class I, 60 acres of class II,
and 73 acres of class III irrigable
land. Only one type of organization
was budgeted for this 160 - acre
farm. Others may be profitable.
As a Dairy-Hog Farm. Apparent
ly a dairy-hog type of farm would
make use of family labor and would
be sufficiently intensive to return
an adequate living. The cropland
rotation for this farm under irrigat
ed conditions would be as follows:
Corn ------------------ 77 acres
Wheat ______________ 26 acres
Alfalfa _____________ 52 acres

Economic Potentials of Irrigated and Dryland Farming
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Table 2 0 . Comparison o f a 320-Acre Dairy-Hog Farm Under Dry Farming and Under Partial
ilrrigation Farming, Central South Dakota, Projected Price Level*
11

Item

Dry Farm

Unit

Dry cropland acres -----------------------------------------------------------Irrigated crops acres ------------------------------------------------•------
Irrigated pasture · a cres ------------------ ---------------------------------Native pasture & hay acres _________________·:__________________________
Other land acres ------------------------------------------------------------Total acres -----------------------------------------------------------------Milking cows number -------------------------------- ---------------------Sows nun1ber -----------------------------------------------------------------Poultry number --------------------------------------------------------------Labor used, oper. man-days ------------------------------------------Labor used, hired man-days -------------------------------------------Total investment dollars -------------------------------------------------Total cash receipts dollars -------------------------------------------Total expenses dollars ---------------------------------------------------Net cash incomet dollars -----------------------------------------------Interest o n investment§ dollars --------------------------------------Depreciation dollars --------------------------------------- -----------------Net farm income ll dollars ------------------------------------------Labor and management income # dollars ------------------Capital income** percent ------------------------------------------------

205
1 10
5
3 20
15
-1 1
1 00
2 64
29
2 0, 6 80
7,273
2, 5 3 5
5 ,3 1 0
1 ,03 1
5 72
4,738
3 ,707
14 .5

Partially
Irrigated Farmt
27
1 55
23
1 10
5
320
28
30
1 00
354
191
3 5 ,5 7 4
1 4 ,664
6 ,933
8,43 1
1 ,74 6
700
7,73 1
5 ,98 5
1 4.3

*Hogs raised to limit of feed grain produced above dairy requirements (up to 30 l itters) , cream sold on butterfat
basis.
t, +, §, II , #, 0-See corresponding footnotes, table 9, page 20.

This rotation would furnish suf
ficient irrigated pasture, hay, and
grain for a 19-cow dairy herd and 30
litters of pigs. It was assumed that
use of irrigated pasture and legume
roughage would result in an aver
age butterfat production of 300
pounds per cow annually.
Total investment on this farm
would be $28,974, with $14,400 in
land, $5,987 in machinery, and $8,587 in livestock. Total labor re
quirements would be 42,'3 man-days,
of which 91 days would be hired.
Labor and management income
is estimated at $5,914 from this type
of organization. Capital earnings
would be 17.0 percent ( table 21) .
Effect of Changes in Assumptions
The answers one gets from a bud
getary comparison of two farm
plans depend upon the particular

assumptions used relative to prices,
yields, and farming practices. The
assumptions used in this - study rep
resent the best judgment of special
ists in the field for typical farm con
ditions using improved farming
practices. Yields may vary between
individual farmers and from year to
year. Likewise, prices depend upon
so many unpredictable factors that
the price experienced may differ
from that assumed. The following
examples illustrate the probable ef
fect of changes in assumptions as to
yields and prices.
Yield Levels. A typical 480-acre
farm under dryland and partially ir
rigated conditions and with a cattle
hog type of organization is used to
illustrate the effect on labor income
if crop and forage yields should
vary 25 percent above and 25 per
cent below the yields used in previ-
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Table 2 1 . An Irrigated 1 60-Acre Dairy-Hog Farm, Central South Dakota, Projected Price Level*
Item

Unit

Irrigated Farmt

127
Irrigated crops acres ---------------------------------------------------------------28
Irrigated pasture acres ---------------------------------------------------------5
Other land acres -----------------------------------------------------------------Total acres ---------------------------------------------------------------------1 60
Sows number ------------------------------------------------------------------------30
Milking cows number ---------------------------------------------------------19
Poult r y number ---------------------------------------------------------------------1 00
Labor used, oper. man-days -------------------------------------------------332
Labor used, hired man-days -------------------------------------------------91
Total investment dollars ----------------------------------------------------- 2 8,97 4
Total cash receipts dollars ---------------------------------------------------- 1 2,643
Total expenses dollars ---------------------------------------------------------- 5 ,279
Net cash incomet dollars --------------------------------------------------- 8,048
Interest on investment§ dollars ------------------------------------------ 1 ,450
Depreciation dollars -------------------------------------------------------------684
Net farm incomell dollars -------------------------------------------------- 7,364
Labor and management income # dollars ------------------------ 5 ,9 1 4
Capital income** percent -----------------------------------------------------1 7 .0
�Hogs raised to limit of feed grain produced above dairy requirements (up to 30 litters ) ; cream sold on butterfat
basis.
t, ::: , §, II, # , ""-See corresponding footnotes, table 9, page 20.

ous budgets ( table 22) . These bud
gets take into account the effect of
yields on numbers and investment
in livestock and cash and noncash
operating expenses but assume the
same expenses for use of machinery
and tractor costs regardless of
yields. Cropping systems were also
assumed to remain unchanged.
Livestock numbers would be ad
justed to feed supplies.
Estimated labor and manage
ment income on the dryland farm is
$2,297 lower with the lower yields
and $1,901 higher with the higher
yields. Estimated labor and man
agement income from the partially
irrigated farm is $4,437 lower with
the lower yields and $4,623 higher
with the higher yields. It thus ap
pears that the level of yield has
more effect on the amount of labor
and management income on the
partially irrigated farm than on the
dryland farm. This follows from
the higher level of production on

the partially irrigated farm, so that
a given percentage change in pro
duction means a larger absolute
amount of total receipts. Total ex
penses on both the dryland and par
tially irrigated farms would change
in approximately the same propor
tion, so that labor income is accord
ingly changed more on the irrigated
farm by changes in yield levels.
Price Levels and Relationships.
Two of the most critical assump
tions in any farm budget analysis
are the particular price relation
ships and price levels that are used.
The budgets already presented
were based upon a projected level
and relationship worked out for
analysis of river basin programs.
This in no way implies a forecast.
Such a price level represents a peri
od in which there is approximately
full employment and a favorable
ratio of livestock to grain prices. In
order to illustrate the effect upon
labor income of different price lev-
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els and relationships the dryland
and partially irrigated budgets for
the 480-acre cattle-hog farm were
converted to a 1949 and a 1953 price
level ( table 23) .
Estimated labor and manage
ment income for the dryland farm,
using projected prices, is $4,539,
while it is $5,501 using 1949 prices,
and $5,692 using 1953 prices. An ex
planation for these changes may be
found in the prices received for im
portant products sold. Thus, hogs,
which made up 66 percent of cash
receipts, were $21.85 per hundred
in 1953, $19.60 in 1949, and $16.65
under projected prices. Beef cattle
made up only 10 percent of cash re
ceipts so they would account for lit-

tle difference in income. But as hogs
made up such a high proportion of
cash receipts, hog prices would ac
count for labor and management in
come being the highest in 1953
when hogs were highest, and the
lowest under projected prices when
hogs were lowest. Total expenses
would account for little as they
changed little ( from $5,276 with
projected prices to a maximum of
$6,674 in 1953) compared with cash
receipts ( from $11,165 with pro
jected prices to a maximum of $14,118 in 1953) , and the changes were
in the same direction as gross in
come.
Estimated labor and manage
ment income f o r the irrigated

Table 22. Effect of Level of Crop Yields on a 480-Acre Cattle-Hog Farm Under Dry Farming an d
Irrigation Farming, Central South Dakota, Using Projected Prices*-!With Crop Yields
Item

J\

Unit

75% of Average

Dry Farming
4
Beef cows number ---------------------------------------·
Sows number -----------------------------------------------24
Poultry number -----------------------------------·-------1 00
Labor required oper. man-days __ __________________
154
Total investment dollars ---------------------------- 2 6,409
Net cash incomet dollars ---------------------------· 4 , 1 1 3
Interest o n investment§ dollars -----------------· 1 ,2 6 1
Depreciation dollars -----------------------·---- _______
610
Net farm income ll dollars ----------------·--·-------- 3 ,5 03
Labor and management income # dollars __ 2,242
Capital income** percent ---------------------------8.6
Irrigation Farming
Beef cows number -------------------------------------13
41
Purchased feeders number ----------------------- ---Sows number -----------------------------------------------30
Poultry number -------------------------------------------1 00
Labor requir.ed oper. man -days ____________________
232
1 48
Labor required, hired man-days ________________
Total investment dollars ------------------------------ 5 1 ,8 8 1
Net cash incomet dollars ---------------------------- 8,262
Interest on investment§ dollars -------------------- 2 , 5 0 1
Depreciation dollars -----------------------------------888
Net farm income ll dollars --------- ------------------ 7,374
Labor and management income # dollars __ 4,873
Capital income* * percent --------------------------1 0.0
*Hogs raised limited to 3 0 litters; cattle sold a s slaughter cattle.
t , t, §, II , # , '**-See corresponding footnotes, table 9, page 20.

Average

1 25% of Average

7
30
1 00
1 80
27,899
6,508
1 ,3 5 0
616
5,889
4,539
15.6

10
30
1 00
1 83
29,044
8,484
1 ,4 1 9
625
7,859
6,440
2 1 .2

17
59
30
1 00
243
150
55,23 1
1 2 ,909
2,702
887
1 2, 0 1 2
9,3 1 0
1 7.0

21

80
30
1 00
240
151
59,097
1 7 ,772
2,933
906
1 6,866
1 3 ,933
23.5
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Table 23. Comparison of a 480-Acre Cattle-Hog Farm Under Dry Farming and Under Partial Irri
gation Farming with 1949, 1 953, and Projected Prices, Central South Dakota*t
Item

Dry Farming

1949 Prices

1953 Prices

(dollars)

(dollars)

Projected Prices
(dollars)

Total investment ------------------------------ ___________ 32,494
Total cash receipts ---------------------------------------- 13,110
Total expenses ---------------------------------------------- 6,039
et cash income+ ---------------------------------------- 7 , 8 1 1
Interest on investment§ ------------------------------ 1 ,570
Depreciation -------------------------------------------------7 40
Net farm income I ------------------------------------------ 7 ,071
Labor and management income # ____________ 5 ,501
Capital income** ---------------------------------------1 6 .2 %

33, 8 49
1 4, 1 1 8
6,674
8 ,296
1 ,752
85 2
7,444
5 ,692
16.0 %

27, 8 99
1 1 ,165
5 ,276
6,505
1 ,350
61 6
5 ,889
4,539
15.6%

Total investment -----------------------------------------Total cash receipts -------------------------------------Total ex pens es -------------------------------------------Net cash income+ ---------------------------------------Interest on investment§ -------------------------------Depreciation -------------------------------------------------Net farm income II ---------------------------------------Labor and management income # ____________
Capital income** ------------------------------------------

66,12 1
29,627
17, 5 75
1 3,293
3,507
1,24 1
12,0 5 2
8 , 5 45
1 3.4 %

5 5 ,231
2 6,93 8
14,92 6
1 2 ,909
2,702
8 97
12,012
9,310
17.0 %

Partial Irrigation

64, 1 8 9
30, 6 98
17,130
14 ,646
3,142
1,07 8
1 3 , 5 68
1 0,426
1 6. 4 %

"'Hogs l imited to 30 litters; feeders purchased on irrigated farm ; cattle sold as s l aughter cattle.
t, + , § , II , # , u-see corresponding footnotes, table 9 , page 20.

farm is $9,310 using projected
prices, $8,545 using 1953 prices, and
$10,426 using 1949 prices. The ex
planation for these differences may
again lie in the different prices re
ceived for important products sold.
On the irrigated farm, cattle made
up 57 percent of cash receipts, hogs
27 percent, and wheat 8 percent.
Labor income was probably highest
in 1949 because cattle prices were
highest in 1949. Although hog
prices were lower in 1949 than in
1953 ( but not as low as with pro
jected prices) , the difference was
not as great as for beef cattle, and
total expenses were not as high in
1949 as in 1953 ( but somewhat
higher than with projected prices) .

A comparison of labor and man
agement income for the dryland
farm and the irrigated farm under
the various price assumptions shows
that in 1953 labor income for the
dryland farm was $2,853 less than
from the irrigated farm, $4,771 less
under projected prices, and $4,925
less under 1949 prices. Dryland
farming was relatively more profit
able in 1953 because hog prices
were highest in 1953 and hogs make
up a higher proportion of cash re
ceipts on the dryland than on the
irrigated farm, and beef cattle were
lowest in 1953 and they make up a
higher proportion of cash receipts
on the irrigated farm.

Stabilization Effects of Irrigation
The year-to-year stabilizing . effect u� on .far1:1 income an� production
.
that will arise from the introduct10n of irngat10n mto an area hke the Oahe
where rainfall is variable and of a low average may appear to be obvious. 8
Not so obvious, however, is the extent of this stabilization, a necessary con
dition for evaluation.
In order to study this problem the production that occur will be so
year-to-year income and production localized as not to affect prices .
of feed from a 480-acre partially ir
2. Crop yields on dry cropland
rigated farm with 288 acres irrigat are assumed to vary the same as
ed is compared with that from a those reported annually for 1926-52
1,060-acre dryland farm, assuming for Beadle County by the Crop Re
that both are organized as cattle porting Service. However, the aver
hog farms with feeder steers pur age level of these crop yields is that
chased on the irrigated farm. The estimated by the Committee of
1,060-acre dryland farm is used for Agronomists and used in previous
comparative purposes because it budgets. This assumption tends to
would require approximately the understate the magnitude of fluc
same total investment as the 480- tuation in crop yields on individual
acre irrigated one. ( See the last sec farms . It is likely that dryland yields
tion of this report for a more de on a particular farm in a county will
tailed comparison of these two fluctuate more than the county av
farms.) Similarly, it is assumed that erage because of localized hail,
prices will remain constant at the rainfall, insect and disease attacks.
assumed level. Consequently, dif
3. Crop yields on irrigated crop
ferences in production and income land are assumed to vary the same
should be largely attributable to the as those reported annually for 1926effect of irrigation and associated , 52 for the Belle Fourche Irrigation
practices. Certain simplifying as
Project by the Bureau of Reclama
sumptions are required in order to
tion. However, the average level of
keep the problem manageable :
these crop yields is that estimated
1. Constant prices at the project
by the Committee of Agronomists
ed level previously used are as
and used in previous budgets. Irri
sumed to prevail for the 27-year pe
gated yields on a particular farm in
riod. It is preferable to assume con
the Oahe area may or may not fluc
stant rather than historical prices
tuate more than the average for the
because of the marked effect of gen
Belle Fourche Project, as individual
eral economic conditions u p o n
farm yields on the Belle Fourche
prices from 1926 through 1952. This
Project probably fluctuate more
assumption may not be wholly real
is defined for the purpose of this study
istic, as widespread drought may it sstabilization
as the leveling out of fluctuations from year to year of
self affect the prices of farm prod income and production, or in statistical terminology, as
the degree of reduction
in disper.sion of . the . observed
.
ucts. An assumption of constant variables. The coefficient
of vanauon, which 1s defined
as the standard deviation expressed as a percentage of
prices implies that any changes in the mean, serves as the measure of dispersion.
37
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than the project average, but these
yields may vary more than they will
on the Oahe because Belle Fourche
yields have been affected by short
ages of water and adverse soil con
ditions.
4. Beef cattle sales and costs are
assumed to vary directly with the
previous year's pasture production,
as indicated for dryland pasture by
pasture conditions reported by the
Crop Reporting Service for eastern
South Dakota, and for irrigated
pasture by the variations in produc
tion of alfalfa hay on the Belle
Fourche Project and the average
level estimated by the Committee
of Agronomists. Actually produc
tion of beef cattle may not respond
quickly to pasture conditions fol
lowing a drought and reduced num
bers because expansion would be
restricted by the time needed to
build up breeding herds.
5. Hog sales and costs and poul
try sales and costs are assumed to
remain constant because of the av
erage excess of feed grain supplies
above requirements. Hog produc
tion is limited to 30 litters per year
throughout the period. It is prob
able that under farm conditions hog
production could not be expected
to remain constant at 30 litters a
year throughout the 27-year period,
as the size of enterprise is influ
enced by weather, incidence of dis
ease, and the farmer's plans as af
fected by his expectations.
6. It is assumed that the costs of
tractor operation, machinery oper
ation, and hired labor will remain
constant throughout the period.
7. General considerations. In
general, the weather and resulting

crop production levels for 1926-52
are not likely to be repeated in the
future. Historical weather records
indicate that although weather pat
terns of different years may be sim
ilar they are never identical. Also,
similar weather conditions may not
give rise to the same production re
sponses because of improved crop
varieties and cultural techniques.
This analysis attempts to indicate
in a broad general way the effect of
partial irrigation upon the stability
and level of farm income and pro
duction under certain restrictive as
sumptions. As such, it is far from
precise.
On Labor Income
The introduction of irrigation
into the Oahe area under these as
sumptions would reduce year-to
year fluctuations in labor income on
a partly irrigated farm to approxi
mately 30 percent of that on a dry
land farm, showing a coefficient of
variation of 30 percent on the part
ly irrigated farm compared with
101 percent on the dryland farm. 9
Labor and management income on
the partly irrigated farm ranges
from a low of $3,270 to a high of
$13,547 with an average of $9,299
( table 24 and figure 1) . On the dry
land farm, labor and management
income would range from a low of
minus $6,596 to a high of $24,961
with an average of $8,797. In no
years would there be losses on the
partly irrigated farm, while there
are 5 years with . losses on the dry
land farm and these 5 years occur
9!f labor income for these 27 years is arrayed from low
est to hi ghest, the coefficient of variation multiplied by
the mean average will generally set a range on either
side of the mean within which two-thirds of the year's
labor and management incomes will fall.
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within a period 7 years. Thus it
would appear that those farmers
with limited capital reserves or
credit sources, or both, would be
most likely to benefit from the sta
bilizing effect of irrigation.
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Net cash income figm es are a bet
ter measure of the ability of finan
cially unencumbered owners to
withstand adverse periods. Net
cash income on the dryland farm
would range from a low of minus

Table 24. Labor Income and Net Cash Income on 1 ,060-Acre D ryland Cattle-Hog Farm and a 480Acre Partially Irrigated Cattle-Hog Farm, Central South Dakota, Projected Prices, 1926-195(2
Year

1926
1927
1928
1 929
1 930
1 93 1
1 932
1933
1 934
1935
1 936
1937
1 938
1 939
1940
1 94 1
1 942
1 943
1944
1 945
1946
1 947
1 948
1949
1 950
195 1
1952
Mean average
Standard deviation §
Coefficient of Variation II

Labor Income*
Partially
Irrigated Farmt
Dryland Farm
(dollars)

2,974
20,982
7,977
1 1 ,3 1 4
! 4,65 8
-l ,2G2
6,5 59
-4,954
-6,596
4,069
-5,490
-1 ,056
6,702
1 ,634
2,73 1
5,997
1 8,824
5,687
1 3,720
23, 1 74
1 6,37 1
1 6,354
24,96 1
8,743
1 4,234
20,767
8,470
8,797
8,923
10 1 %

(dollars)

1 0,677
8,506
8,6 1 4
1 0, 1 69
9,72 1
3,270
7,884
6,709
6,224
6,420
5 ,934
7,583
6,95 1
6,508
9,737
1 2,458
1 1 ,464
5,327
8,899
1 1 ,1 12
1 2,486
1 1 ,853
1 3,547
1 2,940
10, 1 72
13,064
12,846
9,299
2,800
30%

Net Cash Incomet
Partially
Dryland Farm
Irrigated Farmt
(dollars)

6,494
24, 4 1 4
1 1 ,642
1 4,860
18,226
2,263
9,947
- 1 ,355
-3,200
7,293
-1 ,948
2,265
10,147
5 , 1 50
6, 1 72
9,5 1 3
22,397
9,383
17,31 9
26,866
20,032
19,967
28,591
1 2,395
1 7,789
24,366
12, 1 62
1 2,339
8,972
73%

(dollars)

1 4,257
1 1 ,988
1 2,293
1 3,772
13,293
6,758
1 1 ,304
1 0,332
9,745
9,820
9,533
10,947
10,395
1 0,085
1 3,3 1 9
16,080
1 5, 1 34
8,983
1 2,473
14,739
1 6, 1 36
1 5,463
17,289
16,774
13,758
1 6,805
1 6,762
1 2,898
2,882
22%

*'Labor income is defined as the difference between total cash receipts and expenses for the farm business less an
allowance for interest on investment and depreciation.
tNet cash income is defined as the difference between total cash receipts and cash expenses for the farm business.
+Assuming a Bureau of Reclamation estimate of $5 per acre of irrigable land for annual operation and maintenance
charge; and $3 per acre for annual construction charge (deferred first 10 years, charged next 40 years).
§The standard deviation of 2,800 for labor income on the partially irrigated farm means that in two-thirds of the
years income may be expected to fall within the range of $6,499 to $ 1 2,099 ($9,299 plus or minus $2,800).
l!The coefficient of variation is the calculated percent which the standard deviation is of the mean .
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Figure l. Feed production on a 1,060 dryland cattle-hog farm and a 480-acre
partly irrigated cattle-hog farm, central South Dakota, 1926-52.
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Figure 2. Labor and management income, 1,060-acre dryland cattle-hog farm and 480acre partly irrigated cattle-hog farm, central South Dakota, projected prices, 1926-52.
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$3,200 to a high of $28,591 with an
average of $12,339. On the partly ir
rigated farm this would range from
a low of $6,758 to a high of $17,289
with an average of $12,898. There
would be 3 years of net cash losses
within a 4-year period for the dry
land farm, but none for the partly
irrigated farm.
On Physical Production
Production of feed was not only
more stable but also averaged
somewhat higher on the partly irri
gated farm ( table 25 and figure 2) .
Production of feed on the dryland
farm varied from a low of 111,000
pounds of total digestible nutrients
a year to a high of 1,391,000 pounds,
with an average of 741,000 pounds.
Production on the partly irrigated
farm varied from a low of 474,000
pounds to a high of 938,000 pounds
and an average of 755,000 pounds.
Variability, as indicated by the
coefficient of variation, was reduced
from 50 percent on the dryland
farm to 16 percent on the partly irri
gated farm. This reduction in vari
ability of feed production and the
increase in average amount should
be the most important advantages
of irrigation. An operator whose
farm is partly irrigated would need
less capital and feed reserves to
carry him through years of adverse
weather.
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Table 25. Feed Production on a 1,060-Acre
Dry land Cattle-Hog Farm and a 480-Acre Part
ly Irrigated Cattle-Hog Farm, Central South
Dakota, 1926- 1 952

Year

1 926
1 927
1928
1 929
1 930
1 93 1
1 932
1 933
1 934
1 935
1 93 6
1 937
1 938
1 939
1 940
1941
1 9 42
1 9 43
1 944
1 945
1 946
1 947
1 948
1 949
1950
1 95 1
1 952

Total Production of Digestible Nutrients*
Partly
Dry land
Irrigated
Farm
Farm

Mean average -------------------Standard deviationt ___________ _
Coefficient of Variationt ____

(000)

475
1 265
677
824
934
300
662
1 43
111
614
1 27
373
661
441
472
639
1 19 1
666
977
1 287
1017
1 040
1 39 1
723
966
1 277
747
741
3 69
5 0%

(000)
788

753
698
784
747
474
712
622
639
743
615
698
658
645
806
890
866
572
730
778
840
828
935
920
783
938
934
755
1 19
1 6%

'*Total digestible nutrients (TDN) includes protein,
carbohydrates, and fat and is a measure of the feed
ing value of feeds.
tThe standard deviation of 369,000 TDN for the dry
land farm means that in two-third of the years feed
production may be expected to fall within the range of
372,000 to 1,110,000 (741,000 plus or minus 369,000).
+The coefficient of variation is the calculated percent
which the standard deviation is of the mean.

Problems Introduced by Irrigation
The introduction of irrigation into an area already having a well estab
lished dryland type of farming is certain to give rise to numerous problems
of adjustment. First the operator will have to learn a new technique-irri
gation farming, which differs in many ways from dryland farming. He wil1
wish to know how he can change from dryland to irrigation farming, how
much development for irrigation will cost, and what will be the labor and
equipment requirements for irrigation. He should recognize the need for
increased managerial skills, in general, and especially during the initial
phases in establishing irrigation.
The additional investment will Dakota State College and Soil Con
point out the need for increased servation technicians. After decid
credit and the problem of where it ing upon the type of irrigation sys
can be obtained. Not least in impor tem, the farmer will then need to
tance will be the need for knowl decide how many years he should
edge of suitable types of farm or take to change from dryland to a
ganizations adapted to irrigation partial irrigation system. 1 ° Factors
farming in central South Dakota. that lengthen the development pe
Finally, a farmer who is faced with riod are the time it takes to learn
the alternative of irrigation farming how to irrigate, the large amount of
or dryland farming will wish to capital required for leveling, and
evaluate the two types of farming in purchase of additional livestock
terms of comparative costs and re needed for utilizing the additional
turns from farms having equal in feed produced. Factors that favor
vestment requirements.
rapid development are the assess
ment of operation and maintenance
Changing to Irrigation Farming
charges on all irrigable land regard
A dryland farmer who is con less of whether it is irrigated. How
fronted with the possibility of ob ever, construction charges for irri
taining irrigation water will wish to gation facilities beyond the farm
know how he can most profitably boundaries are usually postponed
change his dryland farming system for an initial development period of
to an irrigated one. He will need to 10 years. But if a farmer has suffi
decide whether sprinkler or surface cient capital or credit, or both, it
irrigation is best adapted to his par may pay him to develop his irriga
ticular farm. Engineering advice as ble land for irrigation as rapidly as
to the amount and cost of land level his rotation system will permit in
ing that would be required for sur order to obtain the higher and more
face irrigation, and the investment
dependable yields of crops. Where
and operating cost of a sprinkler
system should be used to evaluate the land is leveled the fertility can
general only a partial irrigation organization, in
the two types of irrigation. Usually 1°rn
in which both dry and irrigated land are operated
together on the same farm, will be feasible in the
such engineering advice is available
Oahe area of central South Dakota. This is because
from irrigation specialists at South
of soil, drainage, and topographic conditions.
42
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best be built up by a combination
of commercial fertilizer, manure,
and legumes.
The costs and returns which a
farmer having a 480-acre farm ( of
which 288 acres are irrigable) may
expect while changing from a dry
land to a partial irrigation farming
system within a 4-year period is
worked out as an example ( table
26) . This illustration assumes that
adequate capital, credit, or both,
are available to this farmer for
financing land development, new
purchases of machinery, and addi
tional livestock. It also assumes that
surface irrigation is best adapted to
this situation. Under this plan, 96
acres of land are leveled for irriga
tion each year, 200 pounds of 33-0-0
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fertilizer applied per acre, and 80
acres of the land seeded to wheat
and 16 acres to barley. A mixture of
8 pounds of alfalfa and 8 pounds of
brome is seeded with the wheat or
barley. The next year this land is
used for hay or pasture, or both,
while an addditional 96 acres are
developed for irrigation in the samP
way. The third year the alfalfa,
which was seeded the first year, is
broken up and planted to corn, the
::ilfo Ifa seeded the second year is in
hay 01 pasture, and the last of the
irrigable land is developed.
In future years the alfalfa is left
in for 3 years, but in order to build
up the soil initially at an optimum
rate it is left for only 1 year at first.
T h e livestock system followed

Table 26. Budget Summaries for a 480-Acre Cattle-Hog Farm in Changing from an Improved
Dryland to a Partially Irrigated System, Central South Dakot_a, Proj ected Prices*
Item

Units

Improved
Dryland
Farm

Dry cropland acres ---------------------------------------
330
I rr igated cropland acres --- ·-----------------------------Range pasture and hay acres _______________________ _
145
Other acres -------------------------------------------------------5
Total acres -----------------------------· ______________________
480
Beef cows number -------------------------- _______________
7
Sows number --------------------------------- ·---------------30
Pou I try number ____ ----------------------------------------· --1 00
Labor required, operator man-days ---------- ·--1 80
Labor required, hired man -da y s ___________________ _
Total average investment dol lars ___________________ _ 27, 899
Credit needed for :
Land developmentt doll ars ------------ --------------
New machinery doll ars ---------------------------------
New buildings dollars -----------------------------------
Add itional livestock dollars ---------------------------Total dollars _____ ________ ______ _____ __ ______________
Net cash income § dollars ________ ________ __ _____________ 6,505
Interest on average investment l l dollars _______ _ 1 ,3 5 0
616
Depreciation dollars _________________ _ _ ____________________
4,539
Labor income# dollars ____________ _

l'irst
Year

Partially Irrigated Farmt
Third
Second
Full
Year
Year Development

234
96
1 45
5
480
7
30
1 00
209
13
33,270

138
1 92
HS
5
480
33
21
1 00
247
44
48,0 1 8

4,800
1 , 1 42

4,800
2,696,
1 ,474
8,600
1 7,570
-5 ,94 1
2,365
83 1
-53 7

5,942
3 ,496
1 ,5 7 6
673
1 ,247

42
288
1 45
5
480
32
30
1 00
256
121
5 4,036

42
288
1 45
5
480
37
30
1 00
262
1 46
5 5 ,6 1 6

4,800
1 ,3 1 6
200
258
1 ,5 80
560
1 ,780
6,934
7,07 1
1 0 ,3 83
2,725
2,630
9 00
903
�
4, 1 0-,.::..:
==6=,7=5=5=

*Hogs raised limited to 30 litters; cattle sold as slaughter cattle.
tUsing Bureau of Reclamation estimate of $5 per acre of irrigable land for annual operation and maintenance charge·
and $3 per acre for annual construction charge (deferred first 10 years, charged next 40 years) .
tAt $50 per acre, estimated by Bureau of Reclamation as average cost.
§Defined as total cash receipts less total expenses, not including depreciation or interest on investment.
!I At 4 percent on real estate and 6 percent on average investment i n machinery and livestock.
#Defined as total receipts less total expenses and interest on investment.
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would involve the keeping of as
many beef cows as roughage sup
plies warrant, the fattening out of
yearlings when feed supplies war
rant, and the raising of 30 litters of
hogs. This would involve the pur
chase of breeding stock as supplies
of feed increase. Thus the beef
breeding cows that could be kept
would remain at 7 the first year and
then increase to 33 the second, 32
the third, and 37 with full develop
ment. The number of sows that
could be kept would decline to 21
the second year and would then re
turn to 30 in the third and subse
quent years.
Credit requirements are heavy
for this plan of development-a to
tal of $30,446 is needed in this 3year period. This would include
$14,400 for land development, $5,154 for new machinery, $1,732 for
new buildings, and $9,160 for addi
tional livestock. Net cash income,
which takes account of additional
operating costs, would drop to $3,496 the first year, minus $5,941 the
second year, and increase to $7,071
the third year. It should be noted
that no project construction charges
are assessed in the first 10 years of
development. Thereafter, construc
tion charges of $864 would be as
sessed annually for 40 years.11 Op
eration and maintenance charges
( 0 & M) of $5 per acre on the 288
acres of irrigable land are assumed
to be charged from the beginning.
Labor requirements for this farm
would increase greatly as it changes
from a dryland to a partly irrigated
farm-from a total of 180 man-days
under dryland farming to 377 man
days the third year. This increase

would arise both from the higher
labor requirements for raising crops
under irrigation and the increased
number of livestock.
Production results under this
plan could be realized only with a
generous use of nitrogen fertilizer
and legumes and adequate credit
for financing the cost of land grad
ing, additional operating costs, and
the purchase of additional livestock,
equipment, and buildings. Lower
yields will result if either nitrogen
fertilizer or legumes are not used,
and certainly these returns will not
be realized unless credit is available
to buy cattle to utilize the addition
al roughage supplies. Other plans
for changing from dryland to irriga
tion farming ( partial) may be bet
ter adapted to individual situations.
Techniques of Irrigation
The techniques o f irrigation,
knowledge of which is essential for
success in irrigation farming, in
clude learning when and how to ir
rigate, water requirements of vari
ous crops, how to maintain ditches
and to level land, and selection of
the best method of spreading water
-surface or sprinkler. 1 2 It is appar
ent that there is need for a compre
hensive extension program that will
provide technical assistance and ad
vice to beginning irrigation farmers.
In those areas organized into Soil
Conservation Districts, much of this
11This is the estimated construction charge for the aver
age class of i rrigable land as supplied by the Bureau of
Reclamation. Subsequent investigations may change
these estimates .
12The budgets in this study have assumed surface irriga
tion which involves land leveli ng, ditch construction,
and maintenance . However, sprinkler irrigation may
be better adapted to some farm situations, particularly
on farms with rough topography and shallow surface
soils. Analysis of comparative costs and returns from
the two systems is essential in determining the most
feasible system for a particular farm.
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technical advice and assistance is
available to farmers from the Soil
Conservation Service. Soil Conser
vation technicians, in particular,
could plan the grading work, while
the Soil Conservation District could
do the leveling work, as many dis
tricts owia heavy earth-moving
equipment. Private contractors also
may be hired to do the work. The
C o 1 1 e g e Agricultural Extension
Service also provides the services of
a specialist in irrigation practice.
Additional Costs of Land
Development
The cost of land development for
surface irrigation includes the cost
of grading, the cost of constructing
laterals, drains, and other struc
tures, and the cost of clearing, rip
ping, planing, and rock clearing.
These costs have been estimated by
the Bureau of Reclamation for the
Huron-Redfield part of the Oahe
area at $50 an acre ( projected
prices) as an average for all land
classes, varying from $38 for class 1
to $65 for class 4 land. These are
average costs so that the cost of de
veloping a particular land tract is
likely to vary from this. Individual
costs of this kind can only be deter
mined by an engineering survey of
the particular tract.
Examples of actual leveling costs
on other projects are available from
information supplied by the Bureau
or Reclamation. In 1951, the Soil
Conservation Service graded, built
ditches, and excavated farm drains
on 3,917 acres of land on the Angos
tura Project in southwestern South
Dakota at an average cost of $34 per
acre. However, all land on this proj-
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ect is being developed prior to set
tlement which should result in low
er average costs. The average cost
of grading and constructing farm
ditches and drains on 473 acres of
the Lower Yellowstone Project in
1948 was $41 per acre, varying from
$30 for class 1 to $56 for class 3 land.
On the Milk River Project in Mon
tana, the grading and construction
of farm ditches and drains on 488
acres of land in 1951 cost $65 per
acre, ranging from $35 for class 1
land to $66 for class 3.
Additional Labor and Equipment
Requirements
More labor per acre is required
for irrigation farming than for dry
land farming because of the labor
needed for cleaning ditches, water
ing crops, leveling land, more in
tensive cultivation, and smaller
fields. Weed control has been a per
ennial problem on irrigation proj
ects because of the ease with which
weed seeds are spread from farm to
farm by irrigation water and the ef
fect of water on their growth.
Weeds allowed to grow along the
irrigation ditches soon spread their
seeds to the entire project. Thus,
there is need for a community
weed-control program. Considering
all these factors, it is estimated that
corn growing in central South Da
kota will require from two to three
times more labor per acre when
grown on irrigated than on dry
land.
Only a few additional items of
equipment are required for a partly
irrigated farm of the same acreage
if it continues to be operated as a
cattle-hog farm. Such additional
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equipment for a 480-acre farm in
cludes an additional tractor costing
$1,616 at the projected price level
used, a two-way plow costing $416,
a home-made land leveler costing
approximately $328, a ditcher cost
ing $340, a side delivery rake cost
ing $280, and an additional truck
costing $1,938. Certain items on the
dryland farm could be dispensed
with, such as the three-bottom
plow and the dump rake. The total
increase in equipment cost is ap
proximately $5,150. If specialty
crops like sugar beets or potatoes
are raised, additional equipment is
required.
Additional Managerial Skills
Changes in organization and
farming practices during the transi
tion to irrigation calls for learning
new managerial skills. After the de
velopment period, the complexi
ties of management may be less un
der irrigation than under dryland
farming because of more depend
able yields and less need for adapt
ing plans to changing conditions.
Suitable Types of Farm
Organization
The probability that not more
than 50 to 60 percent of the Oahe
area will be irrigable suggests the
development of an integrated type
of dryland and irrigated farming
within the same unit. Native pas�
ture could be utilized for feeder cat
tle or sheep production and the
grain could be used for hog produc
tion on the partly irrigated farms as
is now done on dryland farms. Or
the cattle and sheep could be fed
grain and marketed as slaughter

stock with the rest of the grain fed
to hogs. Irrigated pasture and alfal
fa hay grown on the irrigated land
would stabilize livestock produc
tion by providing better pastures
and a more dependable source of
winter roughage. Other types of or
ganization, particularly for the
smaller farms, may be more profit
able.
Need for Increased Credit
The need for increased credit for
developing irrigable land and buy
ing additional machinery and live
stock is apparent from the example
worked out in this report which
shows credit requirements of $42,059 for a 3-year period. Develop
ment of newly irrigated areas has
frequently been hampered by lack
of adequate c r e d i t facilities.
Sources of credit likely to be avail
able to farmers include local banks,
Production Credit Associations, and
the Farmers Home Administration.
The Farmers Home Administration
serves only those farmers who are
unable to obtain credit from com
mercial sources. There is need for
intermediate credit that will permit
a farmer to borrow enough capital
to finance additional machinery and
livestock and to develop land but
which will not require repayment
until the increased returns are real
ized ( after 3 years in the example) .
This type of credit is not readily
available to farmers at present.
A further aspect of the need for
credit tended to be overlooked in
the study reported here because of
the assumption that the farm oper
ators own their land. However, it
was previously mentioned in this
study that 52 percent of the land in
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the Oahe area is rented. Landlords
may not be willing or able to ad
vance the average leveling cost of
$50 per acre. However, landlords
might sell their land to operators for
irrigation development, or the ten
ants might do the irrigation devel
opment under a contract agreement
with the landlord for compensation
in case he has to move. Both of
these solutions would require that
much more credit be made avail
able to farmers either for purchase
and irrigation development or irri
gation development alone, than is
presently available. It has been ob
served in other project areas that
lending agencies have been reluct
ant to loan money to farmers for ir
rigation development. But unless
such credit is made available, it ap
pears likely that development will
be greatly retarded.
Evaluation of Irrigation-Expan
sion of Dryland Farm as an Alternative to Irrigation
An irrigation district cannot be
formed unless it is approved by a
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majority of the landowners of the
area. Consequently, farmers who
are confronted with the question of
whether to vote for the introduction
of irrigation into their area may
wish to compare the net returns to
be expected from investing the
amount of capital required for irri
gation into additional dryland. In
terested citizens and policymakers
concerned with evaluating the ef
fects of irrigation may also wish to
know how returns from an irrigated
farm compare with those from a
dryland farm that requires equal in
vestment. Previous comparisons in
this study have been of irrigated
and dryland farms with equal acre·
ages. In each instance, this has
meant that the total investment on
the irrigated farm has been sub
stantially higher. Such a compari
son of farms having equal acreages
is relevant from the national view
point only if the objective is to in
crease supplies of food or to create
more farming opportunities.
So far as the 480-acre farm is con
cerned, either 288 acres of the farm

Irrigated land that has been graded requires annual maintenance, such as the
operation shown. A home-made land leveler would cost about $328.
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could be developed for irrigation ditional feeders is more profitable
and the necessary additional equip than a dryland cattle-hog farm
ment and livestock purchased, or with the .same total investment. In
580 acres of additional dryland addition, other factors besides in
could be bought and equipped. The come must be considered. These
total investment would be approxi factors include the stabilizating ef
mately the .same in either instance. fect of irrigation upon income and
Labor income on such a partly irri production ( previously discussed)
gated farm organized as a cattle and the possibility that additional
hog farm and buying additional dryland may not be available for
feeders is $9,310 compared with $8,- purchase at the assumed price. The
813 on a 1,060-acre dryland farm or price would tend to advance with
ganized as a cattle-hog farm ( table any concerted effort on the part of
27) . Labor requirements are some farmers to enlarge their holdings. If
what higher on the partly irrigated the farmer is willing and able to
farm-393 man-days on the partly grow intensive crops like sugar
irrigated farm and 295 man-days on beets or potatoes, apparently partial
irrigation farming would be even
the dryland farm.
Thus, it would appear that the more profitable than dryland farm
partially irrigated farm organized ing when equal investments are in
as a cattle-hog farm and buying ad- volved.
Tabe 27. Comparison of a 1,060-Acre Dryland Cattle-Hog Farm and a 480-Acre Partially Irrigated
Cattle-Hog Farm, Central South Dakota, Projected Price Level*
Item

Unit

1 ,060-Acre
Dryland Farm

Dry cropland acres -------------------------------------------------------733
Irrigated crops acres ------------------------------------------------------ ______________
Irrigated pasture acres -------------------------------------------------- _____ ---- --Native pasture & hay acres ---------------------------------------322
Other land acres -----------------------------------------------------------5
Total acres --------------------------------------------------------------- 1 ,060
Beef cows number -------------------------------------------------------Purchased feeders number -------------------------------------------Sows number ---------------------------------------------------------------Poultry number ----------------------------------------------------------Labor used, aper. man-days ---------------------------------------Labor used, hired man-days ---------------------------------------Total average investment dollars -------------------------------Total cash receipts dollars -----------------------------------------Tota1 expenses dollars -----------------------------------------------Net cash i ncomet dollars -------------------------------------- _____
Interest o n investment§ dollars -------------------------------Depreciation dollars ---------------------------------------------------Net farm income II dollars -------------------------------------------Labor a n d management income # dollars -----------------Capital income** percent -------------------------------------------*Hogs raised limited to 30 litters; cattle sold as slaughter cattle.
t, +, §, II, #, "'*-See corresponding footnotes , table 9, page 20.

20
30
1 00
236
59
5 5 , 1 48
20,708
9 ,3 1 8
1 2,3 4 1
2,59 1
95 1
1 1 ,3 9 0
8,799
1 6.2

480-Acre Partially
Irrigated Farmt

42
232
56
1 45
5
480
17
59
30
1 00
2 43
150
5 5 ,23 1
26,938
1 4,926
1 2,909
2,702
897
1 2 ,0 1 2
9,3 1 0
1 7.0

Some Policy Imp lications

This report discusses the subject of irrigation from the viewpoint of the
individual farmer. However, the introduction of irrigation into a dryland
farming area, such as the Oahe, could have important economic ramifica
tions beyond the individual farm boundry. In any appraisal of irrigation,
these ramifications should be recognized. Only a few of the broader ramifi
cations will be discussed.1 3
Irrigation in the Oahe area as be fully developed until about 1975
well as improved dryland fam1ing at which time our nation's food re
assumed in the study reported here quirements may be 30 to 40 percent
would greatly increase the output higher than at present, largely be
of some farm products. Such in cause of expected increases in pop
creases could increase our total na ulation. Whether these higher re
tional production or they could dis quirements can be met on present
place marginal production in other lands, without new irrigation devel
areas, depending on the supply-de opment, will depend on the extent
mand relationship at the time. The to which we develop and apply new
extent to which increased produc technology and conserve the lands
tion arising from irrigation or from we now have, the accuracy of pop
improved dryland farming might ulation projections, and other fac
affect national production a n d tors. Questions of this kind are be
prices would depend on the output yond the scope of this publication.
The budget analyses herein have
of the Oahe area relative to total
national output and this would vary assumed a projected level and re
among products. As the prices of lationship of prices and costs that
some products-sugar beets, wheat, were estimated by the Department
corn, oats, barley, wool, and dairy of Agriculture for use in river-basin
products-are currently supported studies. These estimates do not take
by Federal programs, new irriga into account the possible effect on
tion developments, as well as im price of increases in production,
proved techniques of dryland farm which could result from extensive
ing become· involved in national new irrigation projects. The possi
farm policy. Some governement ble effects in the instance of some
programs are used to support the products, which are of concern to
prices of products in oversupply, the Oahe area, are considered
whereas other programs such as ir briefly.
Sugar beets might be grown un
rigation development, land drain
age, and research in production and der irrigation in the Oahe area.
marketing tend to encourage in Prices and production of domestic
creased production and supply.
13For a discussion of the overall economic aspects of the
Missouri Basin development program see Octar Nervik
As the Oahe project would take
et al, Economics of Federal Irrigation Proiects in the
Missouri Basin, South Dakota Agricultural Experi
many years to develop, the question
ment Station Circular 1 10, June 1954, also, The Re
is one of future needs and supply.
port of the Missouri Basin Survey Commission, Mis
souri: Land and Water, Washington: U. S. Govern
The Oahe project is not expected to
ment Printing Office, 1953.
49
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sugar depend upon a tariff on im aggregate supply and therefore of
ports, an import quota, and pay reducing the market price in all
ments to growers from the proceeds competing markets. This could re
of a processor's tax on all sugar sult in the production from South
marketed. Under present law do Dakota replacing marginal produc
mestic beet growers are allotted the tion in other areas. Adjustment
production of 1.8 million tons of problems in other producing areas
sugar, raw basis. This allotment is therefore, should be considered in
now distributed to other areas. In the appraisal of proposed irrigation
order to grow sugar beets, the Oahe projects for South Dakota, to the
area would have to share in this na extent that national rather than re
tional allotment. In the case of the gional interests are considered.
Columbia Basin, farmers started
Production of wheat and corn un
growing sugar beets at a time when der irrigation in central South Da
farmers in the United States were kota is less likely to affect prices and
not planting all of their allotments. national policy significantly than is
However, the situation now is that production of sugar beets. The in
production of sugar from the 1954 crease in production of wheat and
crop of sugar beets is expected to corn represents a relatively smaller
total about 2.04 million tons, raw proportion of national supply. On
value, according to the U. S. Crop the other hand, the higher yields as
Reporting Service. If the domestic sumed for these crops under an im
quotas were increased above 1.8 proved dryland farming system
million tons to provide quotas for could affect national supplies and
Oahe farmers, this action would prices significantly, if similar higher
have repercussions upon the recip yields were achieved throughout
rocal trade program. Therefore, the the nation.
extent to which farmers in the Oahe
The production of butterfat un
area could grow sugar beets would der irrigation farming in the Oahe
depend partly on national policy
area could conceivably be large
and partly on whether growers in enough to affect national supplies
other areas were planting their full and prices, as this commodity is also
quotas at the time.
quite price sensitive to changes in
Potatoes, although not price-sup supply. The farm budget analyses
ported at present, represent a
in this report are based on prices
commodity that is highly vulner that do not consider this possible
able to changes in supply and effect. Such an effect on prices again
price. 14 As the prices assumed here would depend upon national policy
do not account for the effect of sub in regard to the level of price
stantial increases in production, the support.
income realized may be lower than
For an economic description of the potato industry
those estimated in the budgets. 14and
an analysis of national policy relative to potatoes
see, Gray, Roger W., Sorenson, Vernon L., Cochrane,
Large-scale production of potatoes
Willard W., An Economic A nalysis of the Impact of
in central South Dakota would have
Government Programs on the Potato Industry of the
United States, Minn. Agr. Exp. Sta. Tech. Bull. 2 1 1,
the immediate effect of increasing
June 1954 (North Central Regional Publication 42 . )
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Large governmental expendi
tures are involved in the construc
tion of the proposed irrigation proj
ect in South Dakota. It is not con
templated that water users in the
Oahe area will repay all the costs
attributable to irrigation. Reclama
tion law specifies only that an ap
propriate share, as determined by
the Secretary of Interior, shall be
repaid by the users. 1 5 This provi
sion has been interpreted by the
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Secretary of Interior to mean that
water users are to pay according to
their ability. Thus, the annual
charge of $3 an acre for a period of
40 years assumed here represents
an estimate by the Bureau of Recla
mation of the users' ability to repay.
It will not cover all the estimated
costs that are attributable to irriga
tion. The balance may be repaid
from power revenues or from the
general treasury.

Appendix
Procedu re for Fa rm S u rvey

The first step in the study reported here was to gather relevant eco
nomic information concerning present dryland farming in the area. Ac
cordingly, in 1950 a sample of farmers was surveyed by the Agricultural
Economics Department of South Dakota State College. This involved
two area-type samples, in which all farmers having headquarters in sys
tematically drawn samples of four-section blocks were interviewed. Two
samples were drawn and different schedules were obtained from each sam
ple in order to keep the length of individual schedules at a minimum. Us
able schedules were obtained from 116 farmers in one sample, making ap
proximately a 7}� percent sample, while 128 schedules were obtained from
the other, making approximately a 10 percent sample.
Information was obtained on ma
The next step was to assemble
chinery, livestock, building invento
ries, cropping systems, tenure, and evaluate information from sim
yields, and time requirements for ilar irrigation projects, specifically
field operations. In 1952 a subsam the Lower Yellowstone Project in
ple of 20 farmers from the 1950 sur western North Dakota and eastern
vey were again interviewed in order Montana, and an area in central Ne
to obtain additional information re braska. This information included
garding recent purchases of ma the types of crops grown, methods
chinery, changes in cropping organ of production used, and the re
ization, and particularly livestock quirements for growing various
practices. These farmers were se crops in terms of labor, equipment,
lected on the basis of the type of and materials.
livestock they had, as anothe1� pur
The decision as to the sizes of
pose of the survey was to obtain ad farms to study was made by array
ing the 116 farms in one sample
ditional information on livestock.
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from the 1950 survey of the Oahe
Area according to acreage. The ar
ray was then divided into three
equal size groups and the median
farm from each group was selected
for budgeting. The three sizes thus
selected were 320-, 480- and 800acres. It was assumed that these
sizes would continue to be impor
tant under irrigation farming, ex
cept for the 800-acre farm, which ·
would be reduced to 682 acres be
cause of an excess of 118 acres of ir
rigable land. In addition, irrigated
farm plans were made for a 160acre irrigated farm. Such farms may
be developed from the excess irri
gable land on the larger farms. As
preliminary results of land surveys
of the area indicate that 61 percent
of the land is irrigable, neither the
320- or the 480-acre farms would
have excess irrigable land. These
farms could develop all their irriga
ble land and continue to dry farm
the nonirrigable land they now
have.

Table A- 1 . Average Inventory Value of Live
stock, Central South Dakota, Projected Prices
Item

Value

Unit

dollars

Beef cows ------------------------ head ·------- 1 90
Beef heifers, 2 yr. ________ head ________ ·1 70
Beef yearlings ________________ head ______ _ 1 1 5
Beef bull ------------------------ head _______ _ 3 8 0
Beef calves ----- --------------- head ·------60
Ewes (breeding) ___________ head _______
12
Lambs ---------------------------- head _______
8
Rams ------------------------------ head _______ _
30
Sows ------------------------------- head _______ _
55
P igs -------------------------------- head _______ _
20
Boar -------------------------------- head _______ _
70
Dairy cows ___________________ head ·------- 190
Dairy heifers, 2 yr. ________ head ________ 170
Dairy yearlings ________________head ________ 1 1 5
Dairy bull _____________________ head _______ _ 400
Dairy calves -------------------- head _______ _
80
Laying hens -------------------- head ·------1
young chickens ____________ head ·------0 .5 0
Table A-2. Estimated Yearly Feed Require
ments per Hundred Chickens, Central South
Dakota, Dryland and Irrigated Farms
Grain

Mash

Oyster
Shell

l b s.

l b s.

l b s.

Laying hens ____ 5792
Pullets ______________

3000
2 400

300

Grit
lbs.

1 00

Source: Stangeland, Sigurd, "Estimated Feed Require
ments for Livestock and Poultry," S . Dak . Agr. Econ.
Pamph. 39, May, 1952.

Table A-3. Indices of Prices used in Converting Projected Prices to 1 949 and 1953 Prices
Item

Index Used

1949

1953

2 15
250
225
270

2 49
304
270
311

258
3 49
311
298

1 95
205
2 05
130
225
250
360
205
215
215
215
215

206
238
238
150
270
304
428
238
250
250
250
250

227
2 42
2 42
1 57
311
3 49
494
2 42
279
279
279
279

Projected

Farm Investment
Land ________________________________ Prices received, all farm prod. ---------------------------Farm bldgs. & impr. ______Prices paid, bldg. & fence m at. ---------------------------Machinery & equip. ______ Prices paid, farm machinery ---------------------------Livestock ________________________Prices received, meat animals ---------------------------Farm Expenses
Feed ________________________________Prices paid, feed ---------------------------------------------------Seed ______________________________Prices paid, production items ---------------------------Other crop exps. ____________ Prices paid, production items ---------------------------Fertilizer __________________________ Prices paid, fertilizer ---------------------------------------Machinery ______________________ Prices paid, farm machinery -------------------------------Buildings _______________________Prices paid, bldg. & fence mat. ---------------------------Labor hired ____________________Prices paid, wage rates --------------------------------------Water charges ________________ Prices paid, production items ---------------------------Taxes _____________________________Prices paid, including interest, taxes, wages ________
Interest ____________________________Prices paid, including interest, taxes, wages ________
Other expenses _______________ Prices paid, including interest, taxes, wages ________
Land leveling ________________Prices paid, including interest, taxes, wages ________
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Table A-4. Estimated Average Expenses, Central South Dakota, Projected Level*
Item

Unit

Cost Rate

Labor, regular ___________________________________________________ month ____________ $93
Labor, seasonal __________________________________________________day ________________ 4. 7 0
Water charge (O&M ) t ______________________________________ acre
5
Water charge ( Construction) t _________________________ acre
3
1 0 % of inventory value
Depreciation, machinery -----------------------------------Depreciation, buildings -----------------------------------3 % of inventory value
Repairs, machinery -------------------------------------------4% of inventory value
3 Yz % of inventory value
Repairs, buildings ---------------------------------------------Taxes, dryland and irrigated ____________________________
15 m ills per dollar, invt. val.
Taxes, personal property ----------------------------------15 mills per dollar, invt. val.
Yz % of inventory value
Insurance, personal property ---------------------------4% of inventory value
Interest on real estate investment ____________________
6% of inventory value
Interest on machinery and livestock __________________
Leveling land for irrigation ____________________________acre ________________ $5 0
Dry cropland _____________________________________________________ acre ________________ 40
Range pasture and hay land ____________________________acre
20
Irrigated land _____________________________________________________acre
90
Seed treatment ( small grains) ________________________ bu. ________________ 0.03
Fertilizer, 1 6-2 0-0 ____________________________________________ ton
75
Fertilizer, 0-4 3 -0 ________________________________________________ ton ________________ 6 2
Fertilizer, 3 3 - 0 - 0 ________________________________________________ ton ________________ 7 6
Seed corn, hybrid ______________________________________________ bu. ________________ 9 . 5 0
Alfalfa o r pastur.e seed _____________________________________J b . __________________ 0 . 4 0
Stock salt ____________________________________________________________cwt. ________________ 1 .08

�f!er:�p�����!' ��-�--::::::::::::::::::::::::�:::::::::::::�::: :::::::::::::::: ::��

Laying mash ______________________________________________________ cwt. ________________
Oyster shells ________________________________________________________cwt.
Grit ______________________________________________________________________cwt. ________________
Chick growing mash __________________________________________cwt. ________________
Soybean meal, ( 4 4 % protein) ________________________c w t . ________________
Total 2 -plow tractor costs+
1 ,000 hours annual use ----------------------------------hour
800 hours annual use ____________________________________ hour
600 hours annual use ____________________________________ hour
400 hours annual use ______________________________________ hour
Total 3 -plow tractor costs§
1 ,000 hours annual use ---------------------------------- hour
800 hours annual use _____________________________________ hour
600 hours annual use _____________________________________ hour
400 hours annual use ___________________________________ hour
Total Yz -ton pickup truck costs
1 5 ,000 miles annual use _______________________________ mile ________________
1 2,500 miles annual use ------------------------------- mile ________________
1 0,000 miles annual use _____________ __________________mile ________________
7,500 miles annual use __________________________________ mile ________________
5,000 miles annual use ---- ------------------------------mile ________________
Total 1 Yz -ton truck costs #
1 5 ,000 miles annual use ________________________________mile ________________
1 2,500 miles annual use -------------------------------mile ________________
1 0,000 miles annual use ________________________________ mile ________________
7,5 0 0 miles annual use ----------------------------------mile ________________
5,000 miles annual use _ _____ _________________________ mile ______________ _
1

4.25
2.00
2.00
4 .2 5
4.25
0 .69
0.7 1
0.77
0.90
0.97
1 .0 1
1 .07
1 .2 7
0.040
0 .040
0 .040
0.04 1
0.042

0.056
0.057
0.057
0.059
0.061

'*See page 52 for basis of projection.
tEstimated by Bureau of Reclamation for average class of land.
+With fuel at 1 8c a gallon, 1.73 gallons used per hour.
§With fuel at 18c a gallon, 2.4.4 gallons used per hour.
II With insurance at $55 a year, license $20 a year, oil 0.03¢ a mile, gas 22¢ a gallon, 1 2. 6 miles a gallon, cost of
truck $1,275.
#With insurance at $65 a year, license $20 a year, oil 0.03c a mile, gas 22c a gallon, 8.5 miles per gallon.

Table A-5 . Estimated Average Irrigated Yields for Various Land Classes with
Different Practices, Central South Dakota
Crop

Corn

Barley

Wheat

Oats

Alfalfa

Potatoes

Sugar beets

No Legumes
Fertilizer*
No Fertilizer

Land Class

1
2T
3T
2S & 2ST
3S & 3ST
1
2T
3T
2S & 2ST
3S & 3ST
1
2T
3T
2S & 2ST
3S & 3ST
1
2T
3T
2S & 2ST
3S & 3ST
1
2T
3T
2S & 2ST
3S & 3ST
1
2T
3T
2S & 2ST
1
2T
3T
2S & 2ST

32
30
28
24
21
20
19
18
17
16
14
13
12
12
10
27
26
24
24
22

49
46
44
37
32
29
28
26
25
23
20
19
18
16
·1 5
38
36
34
33
30

1 30
1 17
1 12
99
7.0
6.7
6.2
5.6

200
180
1 72
1 52
10.0
9.6
8.9
8.0

YJ Legumes

No Fertilizer

Fertilizert

44
41
39
33
29
29
28
26
25
23
22
21
20
18
16
40
38
36
35
32
3.0
2.8
2.7
2.4
2.2
1 80
162
155
B7
10.0
9.6
8.9
8.0

54
51
48
40
36
37
35
33
32
30
27
26
24
22
20
50
48
44
44
40
4.0
3.8
3.6
3.2
3.0
250
225
215
1 90
13.0
12.5
1 1.6
10.4

Source: Estimated by committee of Agronomists, South Dakota Agricultural Experiment Station, for average
conditions.
'*Fertilized with 200 pounds 16 - 20- 0 per acre annually.
-!-Fertilized with 100 pounds 0 - 43-0 per acre annually.

Table A-6. Estimated Annual Tractor and Labor Requirements and Seasonal Distribution
of Labor, Central South Dakota
Item
I rrigated Farming*
Sm. Grain -----------Corn -----------------------Sugar bes. -----------Potatoes -----------------Alfalfa ------------------Pasture ------------------Dry Farmingi
Sm. Grain (Wheat)
Sm. Grain (Other)
Corn ----------------------Wild Hay -------------Alfalfa --------------- ____

o_
n_
n_
a_
t_
Work Hrs. Per A. ______ P_
e_
t io
M_
D_
ly
r_
n_
str
th_
Ma_
of__
-L_
bu
bo
c e_
_
_n
__
i_
_i_
_
_r____
Man
Tractor Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.
7.70
13.11
31 .45-t
14.84
12.6
4.0

4.55
8.08
10.52
8.41
5.0
0.9

IO

10
20
20
20
15
20

10
10
10
10
30
20

20
10
10
10
25
30

40
10
10
10
15
10

10
50
50
50
15
20

1 .66
1. 1 4
3. 12
1.95
8.88

1.49
1.06
2.85
1.35
4.32

15
15

25
25
30

20

10
10
10

40
40

10
10
40

60

100
40

Source: Ulvilden, James, Farm Labor, Power and Machinery Performance for Selected Operations Under Dry/and
and Irrigated Conditions in Central South Dakota, S. Dak. Agri. Econ. Pamph. 43, August 1953.
*For 2-plow tractor; 20 percent less for 3-plow tractor on grains, beets, and potatoes.
-!-For 3 plow tractor.
t l 2.35 man hours for thinning and hoeing included.
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Table A-7. Estimated Average Machinery and Equipment Inventory, 320-Acre,
480-Acre, and 800-Acre Farms*
Item

No.

Size

320-Acre
Farm
(dollars)

For Dry Farming
Tractor, general purpose ---------------------------- 1
Tractor, general purpose ---------------------------- 1
Truck ---------------------------------------------------------- 1
Truck ---------------------------------------------------------- 1
Trailer with box ---------------------------------------- 2
Plow ------------------------------------------------------------ 1
Plow ------------------------------------------------------------ 1
Disc, single -------------------------------------------------- 1
Disc, single -------------------------------------------------- 1
Harrow, spiketooth ------------------------------------ 1
Harrow, spiketooth ------------------------------------ 1
Cultivator, trac. att. ------------------------------------ 1
Planter, corn ---------------------------------------------- 1
Planter, corn ---------------------------------------------- 1
Drill, grain -------------------------------------------------- 1
Drill, grain -------------------------------------------------- 1
Swather -------------------------------------------------------- 1
Swather -------------------------------------------------------- 1
Combine w/motor -------------------------------------- 1
Picker, corn ------------------------------------------------ 1
Picker, corn ___________ ------------------------------------ 1
Elevator w/motor -------------------------------------- 1
Mower -------------------------------------------------------- 1
Rake, dump ------------------------------------------------ 1
Baler, round, twine ____________________________________ Yz
Stack er -------------------------------------------------------- 1
Spreader, 2 wheel -------------------------------------- 1
Shop tools -------------------------------------------------Additonal for Irrigation
Tractor -------------------------------------------------------Truck ---------------------------------------------------------Land leveler -----------------------------------------------
Ditcher -------------------------------------------------------Substitutions for Irrigation
Tractor, 3-plow for 2-plow -----------------------
Plow, 2 - way for conven. -------------------------
Disc, tandem for single ---------------------------
Harrow, 30' for 25' -----------------------------------Planter, corn, 2-row for 4 ________________________
Drill, 12' for 10' ---------------------------------------
Swather, 12' for 9' ---------------------------------
Rake, side-del. for dump ---------------------------Baler, additional Yz ____________________________________ Yz
Baler, Yz for stacker ________________________________ Yz
Picker, 2-row for 1-row ____________________________ 1

480-Acre
Farm
(dollars)

800-Acre
Farm
(dollars)

992

992

638
280
150

638
969
280
150

120

120

72

72

100
207

100
207

251

251

292

292

740
5 60

740
5 60

167
96
52
292

167
96
52
292

158
200

158
200
808

164
170

808
969
164
170

164
170

3-plow
2-14"
10'
30'

992
208
149

208
149

208
149

1 2'
12'

251
292
140

140
292

140
292

3-plow
2-plow
Yz -ton
1 Yz -ton
3 - 14 "
2-14"
15'
11 Yz '
30'
25'
2-row
4-row
2 - row
12'
10'
12'
9'
6'
2-row
1-row
32'
7'
12'

808
638
280
117
98
62
100
87
215
244
740
390
167
96
52
292
158
200

2-plow
1 �'z -ton
10'

2-row

*Average value of item over its useful life, based on projected prices.

72

292
5 60

Table A-8. Estimated Average Annual Labor Requirements and Seasonal Distribution
for Livestock, Central South Dakota
Item

Work Hours
Per Head

Beef Cows*
Less than 10 __________
10 to 19 __________________
2 0 to 29 __________________
3 0 to 3 9 -----------------4 0 to 4 9 __________________
5 0 to 5 9 __________________
6 0 t o 69 __________________
7 0 to 7 9 -----------------8 0 t o 8 9 __________________
9 0 t o 1 00 ________________
Sheep, Farm Flocks*
Under 25 ewes ______
2 5 to 49 __________________
5 0 to 7 4 __________________
75 to 1 00 ________________
Hogs
Under 5 sows ________
5 to 9 ---------------------1 0 to 1 4 -----------------1 5 t o 1 9 -----------------2 0 to 3 0 -----------------Dairy Cows*
Less than 5 ______________
5 to 9 ---------------------1 0 t o H __________________
1 5 to 1 9 __________________
2 0 t o 29 -----------------Poultry*
Under 1 0 0 hens ____
1 00 to 1 9 9 ______________
2 0 0 to 299 ______________
3 0 0 to 5 0 0 ______________

Percentage Monthly Distribution
Apr. May June July Aug. Sept. Oct.

Jan.

Feb.

Mar.

16

14

14

14

5

2

13

12

15

13

6

3

45
32
25
21
20

8

7

9

11

9

l 65t
125t
1 15t
1 08 t
1 04 t

11

10

11

10

9

8

9

· 9

42
29
22
19
18
17
16
15
14
13
6.0
4 .5
3 .5
3.0

3 .00
2.4
2.25
2 .00

Nov.

Dec.

2

3

4

10

15

2

4

4

7

9

12

8

8

8

8

8

8

8

8

7

7

7

6

6

8

9

9

8

8

8

7

8

8

9

Source: Stangeland, Sigurd, Labor Inputs for Livestock Enterprises, S. Dak. Agr. Econ. Pamph. 40, September 1952.
1952.
"Includes labor for replacements.
tNo machine milker, product sold as cream.
:):With machine milker, product sold as cream.

Table A-9. Projections of Employment, Income, and Prices Under High
Employment Assumptions With Comparisons
Item

Unit or Base

Gross national product ________________________________ bi! . do!.
Disposable income ________________________________________ bi! . do!.
Disposable income per capita ______________________ dollars
Population ___________________________________________________ m ii lion
Labor force ____________________________________________________ million
Employment __________________________________________________ million
Unemployment _____________________________________________ m ill ion
Consumer prices _________________________________________ l 9 3 5 -3 9 = 1 0 0
Prices received b y farmers ___________________________ 1 9 1 0- 1 4 = 1 00
Pri�es pai? , interest, taxes, and wage rates .. 1 9 1 0- 1 4= 1 0 0
Parity ratio ____ .._______________________________________________

1935-39
Average

84.0
66.2
5 13
129.0
5 4.3
44.9
9.4
1 00
1 25
86

1949

255.6
1 87.4
1256
1 49.2
63 . 6
60.2
3 .4
170
249
250
1 00

Long-Term
Projection*

300
227
1 3 43
1 69
72
68
4
152
215
215
1 00

Source: U. S. Bureau of Agricultural Economics , (now Agricultural Marketing Service) not revised since 1950.
•Based on projected conditions as of about 1960, assuming a gradual trend toward normal conditions and world
peace over the next decade. Price indices and ratios shown might continue to average at about the same levels
from 1960 forward provided population and agricultural production continue to increase at approximately the
same rates and as long as world conditions remain relatively stable.
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Table A- 1 0. Estimated Rates of Livestock Prod uction, Central South Dakota
Dryland Rate

Item

Unit

Calf crop -------------------------------------------------------------Age of cows at calving* -----------------------------------Cows per bull --------------------------------------------------Replacement age of cows ---------------------------------Lamb crop from ewes 1 yr. and over ________________
Death loss, all ewes ---------------------------------------
Replacement age of ewes ----------------------------------E w.e s per ram ------------------------------------------------Pigs raised per litter -------------------------------------
Sows per boar -------------------------------------------
Weight of steers sold (fat) -----------------------------
Weight of heifers sold ( fat) --------------------------
Weight of steers sold (feeders) ---------------------
Weight of heifers sold (feeders) ---------------------
Weight of beef cows sold -----------------------------------
Weight of ewes sold --------------------------------------
Weight of lambs sold (fat) -------------------------------
Weight of lambs sold (feeders) -----------------------
Wool sold per ewe and ram ---------------------------
Weight of dairy cows sold --------------------------------
Butterfat produced per cow -----------------------------·
Butterfat sold ---------------------------------------------------
Weight of pigs sold -------------------------------------------
W.e ight of sows sold ----------------------------------------
Weight of cull hens sold -----------------------------------
Eggs produced per hen -----------------------------------·

percent
year
no.
years
percent
percent
years
no.
no
no.
lbs.
lbs.
lbs.
lbs.
lbs.
lbs.
lbs.
lbs.
lbs.
lbs.
lbs.
percent
lbs.
lbs
lbs.
no.

Irrigated Rate

85
2 Yz
25
8
90
8
7
25

85
2 Yz
25
8
90
8
7
25

6

6

20
950
950
800
75 0
1 05 0
120
95
75
9
1 400
300
90
230
350
5
120

20
950
950
700
650
1 05 0
120
95
65
9
1 400
275
90
230
350
5
120

*Assumes one-half calve as 2-year olds, balance as 3-year olds.

Table A- 1 1 . Estimated Average Yearly Feed Requirements per Head o f Cattle,
Sheep, and Hogs, Central South Dakota
Alfalfa Hay
Irrig.
Dry
Farm
Farm

Beef cow ---------------Beef heifer -----------Beef yrlg. feeder -Beef yrlg. fat -------Beef calf ---------------Beef bull ---------------Hog l itter ( 6) -----Ewe w/lamb -------Lambs, fat -----------Rams ---------------------Dairy cow -----------Dairy yearling ______
Dairy calf # __________
Dairy bull -------·-------

ton

.5
.5
.5

.043
4.7
1 .5
0.3
3 .0

ton

Wild
Hay
Dry
Farm

Protein
Supp.,

ton

lbs.

1 .5

1 .5
1 .5
1 .5
1 .5

l
1

1 .5

1 .5

.35
.085
.35
4.0
1 .5
0.3
3.0

40 '10

Legume
Native
Pasture
Pasture
Dry Irrig. Dry
Irrig.
Grain Minerals Salt Farm Farm Farm Farm
cwt.

lbs.

1

1 05

.35
.042
.35

880t
25§
1 0§
25 §
3 6 11

2 0.2
6.4
54.U

600
3
3
18

36

lbs.

20
20
20
20
2
20

12
2
12
25
10
5
20

AUM* AUM* AUM* AUM*

7
7
3.5
3.5
.9
7

7
7

·1 .4

0.3

1 .4
5.0
2.5
.7
5.0

0.3
2 .5
2.5

7

5 .0

3.5
3.5
.9
2 .5

2 .5

1.1

1.1

2.5
.7

Source: Stangeland, Sigurd, Estimated Feed Requirements for Livestock and Poultry, S. Dak. Agr. Econ. Pamph.
39, May 1952.
*One AUM (Animal Unit Month) = 420 pounds total digestible nutrients.
tSkim milk substituted on dairy farms.
:j:Not more than 25 percent oats.
§Only on dryland farms.
II On dryland farm. 135 pounds supplement and 688 pounds grain on irrigated farm.
#Fed 2,300 pounds milk in addition.
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Table A-12. Estimated Average Inventory Value of Farm Buildings, 320-Acre, 480-Acre,
and 800-Acre Farms*

Item

320-Acre
Farm

480-Acre
Farm

800-Acre
Farm

(dollars)

(dollars)

(dollars)

For Dry Farming
Granary -----------------------------------------------------Cattle shed -----------------------------------------------Machine shed and shop ---------------------------Poultry house -------------------------------------------Hog house -----------------------------------------------Fencing -----------------------------------------------------Additional for Irrigated Farm
Barn ---------------------------------------------------------Cattle shed -----------------------------------------------Hog house ------------------------------------· ___________
Fencing -----------------------------------------------------Reduction for Irrigated Farm
Granary -----------------------------------------------------Cattle shed ----------------------------------------------Hog house. ··--------------------------------- ·------------·

400
350
200
1 00
500
365
550
1 00
1 14

600
500
200
1 00
700
547

600
850
200
1 00
700
9 12

1 , 100

1 ,000

1 00
266

84

1 00
500

1 00
450
1 00

*Average value of item over its useful life, based on projected prices.

Table A-13. Average Prices Received by Farmers for Products Soid, Projected Compared
with 1949 and 1953, Central South Dakota
Product

Unit

Projected Prices*

1949 Pricest

1953 Pricest

(dollars)

(dollars)

(dollars)

Wheat bu. ---------------------------------------------------------------------Oats bu. -------------------------------------------------------------------------Barley bu. ---------------------------------------------------------------------Corn bu. -----------------------------------------------------------------------Sugar beetst ton ----------------------------------------------------------P,otatoes§ bu. ----------------------------------------------------------------Beef cows, good grade cwt. -------------------------------------·---Beef steers, yearling feeders, good grade cwt. ____________
Beef heifers, yearling feeders, good grade cwt. ____________
Beef steers, yearling, choice grade, fat cwt. ________________
Beef heifers, yearling, choice grade, fat cwt. ________________
Ewes, cull cwt. ----------------------------------------------------------Lambs, slaughter grade, good cwt. -----------------------------Wool, grease basis lb. ---------------------------------------------------Hogs, 230 lbs., fat cwt. ----------------�------------------------------Hogs, 350 lbs., sows cwt. ---------------------------------------------Hogs, stags head ------------------------------------------------------------Chickens lbs. ----------------------------------------------------------------Eggs doz. ---------------------------------------------------------- ------------Cream, butterfat basis lb. BF ------------ --------------------------Dairy cows, cull cwt. ---------------------------------------------------

1 .55
.65
1 .05
1 .20
1 2.00
.85
12.50
1 8. 1 5
15.30
22.00
20.95
8.55
20.30
.45
16.65
14 .45
40.00
.20
.30
.57
12.26

1.94
.58
1.0 1
1.,18
1 3.75
1.18
1 4.02
20.40
1 7.2 1
24.72
23.53
9.50
24.26
.47
1 9.60
16.75
47.00
. 1 86
.363
.6 1
1 4.30

2.08
.69
1.09
1 .38
1 4.05
.70
1 1.92
17.34
1 4.63
21.01
20.00
6.80
20.32
.55
2 1 .83
1 8.96
52.33
. 169
.384
.66
1 4.25

*Base prices for Long-Term Farm Budgets in South Dakota, South Dakota Agricultural Economics Department
Pamphlet 5 1 , February, 1954.
tAverage reported for South Dakota by the Crop and Livestock Reporting Service, for wheat, oats, barley, corn,
sugar beets, potatoes, wool, chickens, eggs, and butterfat. Prices of other commodities calculated from market
reports.
t lncludes Sugar Act payments.
§Estimate of price received, excluding price of potaotes sold for seed.

Table A-14. Estimated Average Yields of Irrigated Crops During Development Period,
Central South Dakota*
Crop

First
Year

Treatment

Corn 200 lbs. 33-0-0 ---------------------------
Corn w/o fertilizer -----------------------------Wheat 200 lbs. 33-0-0 _______________________
Wheat w/o fertilizer ---------------------------Barley 200 lbs. 33-0-0 -----------------------Barley w/o fertilizer ---------------------------Alfalfa 200 lbs. 0-43-0 -----------------------
Alfalfa w/o fertilizer ---------------------------Rotation pasture 200 lbs. 0-43-0 _______ _
Rotation pasture w/o fertilizer ____________

Yield, as Percentage of Mature Yield
Fifth
Fourth
Third
Se cond
Year
Year
Year
Year

%

60
50
60
50
85
85
85
85

%
100
70
100
70
1 00
70
100
100
100
100

Sixth
Year

%

%

85

100

80

90

100

80

90

100

"*Average for all land classes after land is graded for irrigation. Proportion of land in various classes found in table
I , page 5. Does not apply in case of sprinkler irrigation. Assumes one-third legumes used in rotat ion. Estimated
by Agronomy Specialists, South Dakota Agricultural Experiment Station, based on experience on Redfield
Development Farm.

Summary

The primary purpose of this study was to appraise the profitability of
irrigation farming in comparison with improved dryland farming for
central South Dakota. An additional purpose was to survey the problems
that arise when irrigation is introduced into an area. Farmers in the pro
posed Oahe irrigation area of South Dakota need information of this kind
to help them decide whether they should favor irrigation of the area.
The precedure followed was to
select from an area-type survey of though it has not been definitely
farms in central South Dakota, three established that all arable lands are
sizes of dryland farms typical of the drainable. A recent report from a
area-800, 480, and 320 acres. A review board engaged by the
budgetary comparison was made Bureau of Reclamation indicates
with three sizes of partially irrigated that the glacial till soils in the west
farms-682, 480, and 320 acres.
ern part of the Oahe area are not
Average proportions of cropland drainable and will not be con
and irrigable land, average yields, sidered further for irrigation by the
and requirements were assumed in Bureau. If further study shows that
making the comparison. The yields other lands are not drainable, then
that were estimated for dryland the estimated economic returns
farming assumed the use of ferti shown in this report would not be
lizer and a rotation that included applicable to these lands.
10 percent legumes, while those esti
The projected level of prices used
mated for irrigated farming as in the analyses was generally lower
sumed the use of fertilizer and a ro than 1953 prices ( $18.15 for yearling
tation that included 33 percent feeder steers, $22.00 for choice
legumes.
slaughter steers, $16.65 for hogs,
The study reported here is based 15Report of the President's Water Resources Policy
on the assumption that irrigation is
Commission, A Water Policy for the American People
v. 3, Water Resources Law, \Vashington, U. S. Govt
physically feasible for the area, alPrint . Off., 1950, pp. 592-93 .
59
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$1.55 for wheat). The irrigated
farms were assumed to be combina
tion units that included 61 percent
irrigated land and 39 percent dry
land because surveys showed that
61 percent of the area was arable.
Budgets for the 800-acre and 480acre dryland farms indicate that the
cattle-hog and sheep-hog organiza
tions would be almost equally pro-

fitable. The most profitable organi
zation for the 682-acre and 480-acre
partially irrigated farms is to use
range pasture for a beef breeding
herd, to fatten home-raised and pur
chased feeders on irrigated pasture,
and to grow 40 acres of potatoes on
irrigated land. Inclusion in the
budgets of such crops as potatoes or
sugar beets, which are price sensi-

Comparison of capital income from various organizations and sizes of farms under dry
land and partial irrigation, central South Dakota, calculated on projected price level.
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Economic Potentials of Irrigated and Dry/and Farming

tive to changes in supplies, assumes
that new production will not be suf
ficient to depress prices below those
used in the analysis. Likewise, the
assumption of higher than present
yields from improved dryland farm
ing could result in lowered prices if
comparable increased yields were
realized nationally.
A dairy-hog combination was the
most profitable budget tested for
the 320-acre dryland farm. The
sheep-hog combination that in
cluded 40 acres of potatoes on irri
gated land was the most profitable
budget for the partially irrigated
320-acre farm.
The labor income ( returns to
operator for his labor and manage
ment ) , the total investment, and the
capital income ( returns to operator

61

for his investment and manage
ment ) calculated for some of the
organizations tested under the as
sumptions used are shown in the
table.
As these comparisons indicate
that considerably more investment
would be required under irrigated
farming a further comparison was
made of a 1,060-acre dryland cattle
hog farm with the 480-acre irrigated
cattle-hog farm. This comparison
shows the returns from alternative
uses of capital, as each required ap
proximately equal amounts of capi
tal. Labor income was $8,790 from
the 1,060-acre dryland farm and
$9,310 from the 480-acre irrigated
farm where additional feeders were
purchased.
A comparison of the stability of
income and production for these
Labor Income

800-acre d ryland farm
Beef-hogs ------------- - ------------------------ $ 7,000
Sheep-hogs ---------------------------------6,990
682-acre partially irrigated farm
Beef-hogs ------------------------------------8,200
Beef-hogs-purchased feeders -----9,890
Beef-hogs-sugar beets -------------------- 12,420
Beef-hogs-potatoes ------------------------ 14,300
Sheep-hogs ---------------------------------8,240
480-acre dryland farm
4,540
Beef-hogs -------------------------------------Sheep-hogs ---------------------------------4,630
480-acr.e partially irrigated farm
6,760
Beef-hogs -------------------------------------Beef-hog-purchased feeders -------9,310
Beef-hogs-sugar beets ------------------ 11,550
Beef-hogs-potatoes ---------------------- 13,440
Sheep-hogs ---------------------------------6,890
320-acre dryland farm
2,750
Sheep-hogs ---------------------------------3,710
Dairy-hogs ----------------------------------320-acre partially irrigated farm
5,240
Sheep-hogs ------ ------------ -----------------6,820
Sheep-hogs-sugar beets ---------------8,850
Sheep-hogs-potatoes -------------------5,980
Dairy-hogs -----------------------------------6,230
Beef-hogs-purchased feeders ------

Investment

$ 42,000
38,500

Capital
Income

16 %
18

66,400
66,300
68,100
66,800
55,700

13
·16
19
22
14

27,900
26,300

16
17

55,600
55,200
56,400
55,300
47,500

12
17
20
24
14

18,500
20,700

14
14

32,000
32,100
3 1 ,200
35,600
36,400

15
19
26
14
16

62

South Dakota Experiment Station Bulletin 444

dryland and irrigated farms that
would require equal capital in a
period in which crop yields fluctu
ated as they did from 1926 through
1952 indicated that irrigation re
duced fluctuations in income by 70
percent and in production by 69 per
cent. This stabilization benefit from
irrigation may be its most important
benefit.
The introduction of irrigation into
an area which, like central South
Dakota, has a well-established dry-

land farming system is certain to
give rise to difficult problems. Those
discussed in this report include :
1. Changing from dryland to irri
gation farming,
2. Techniques of irrigation,
3. Additional costs of land devel
opment,
4. Additional labor and equip
ment requirements,
5. Increased managerial skills,
6. Suitable types of farm organi
zation,

Comparison of labor income from various organizations and sizes of farms under dry
land and partial irrigation, central South Dakota, calculated on projected price level.
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7. Need for increased credit,
8. Evaluation of irrigation; ex
pansion of a dryland farm as an
alternative to irrigation,
9. Policy implications of irri
gation.
It should be emphasized that the
budget summaries presented in this
study represent typical group aver
ages. Accordingly, they only indi
cate the general situation. A farmer
who wishes to determine the most
profitable organizations for his farm

under dryland and irrigated condi
tions needs to work out budgets to
fit his farm. The information from
this study and from his records may
be adapted for such budgetary pur
poses. More detailed budget sum
maries for the organizations pre
sented in this study, as well as ad
ditional input-output information,
may be useful for this purpose.
These may be obtained by writing
the Agricultural Economics Depart
ment, South Dakota State College,
College Station, S. Dak.

Comparison of total investment for various organizations and sizes of farms under dry
land and partial irrigation, central South Dakota, calculated on projected price level.
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ERRATA:
In table 10, page 22, total cash receipts should
be $ 15,799; total expenses $6,863; labor and man
agement income $6,937; net farm income $8,936;
and capital income 16.3 percent for the dryland
farm.
In the text, page 22, second paragraph, labor
income should be $6,937 instead of $6,995.
In table 19, page 3 1 , total expenses should be
$6,934; net cash income $ 10,956; net farm income
$ 10,24 1 ; labor income $8,759; and capital income
25. 7 percent for the irrigated farm with potatoes.
In the text, page 30, sixth paragraph, labor in
come should be $8,759 instead of $8,850.
In table 26, page 43, net cash income should be
$3,596 and labor income $ 1 ,347 for the first year.
In the text, page 44, second paragraph, net cash
income should be $3,596 instead of $3,496.
In the text, page 48, first paragraph, labor income
should be $8,799 on the 1 ,060 acre dryland farm.
In table 22, page 35, depreciation on the · irri
gated farm with average yields should be $897.
In the summary, page 60, labor income for the
800-acre dryland sheep-hog farm should be $6,940
and for the 320-acre sheep-hog-potato farm $8,760.

